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15Y. 15M. 1 5C*U:tXl 5B<CfcO-?-<X-f^ 
j£S*U *7-^«S7- (3*2<7>£j£S7-) 1 9 
M, 1 9Ct5£V19BI,z£')'&fSLZtlX%MfomW7 
IZ&VXgftZtlh. 4fc. #3^i£fitl£t&W— »f3 
Ya. 3Ma. 3 C afcj;tf3 B aC0*ft-m*>£iiS8t 
Sflfcl'-lftr-ALYa. LMa. LCafcitXLB 
all A-7S7-15Y/ 15M. 15Ci3J:tfl5 
B£,fc9*t£3:f l^-lft'-ALYb, LMb , LCb 

i>j;^LBbc7)-e<i-eiifc^^ixsff(c. *tj&t6# 

*A7i7-18Y. 18M, 18CtJj:t/18BWR 

[0050] «ft Bfljfc?^ 5 tt. 04 ( Sm.<r>V— ft' 
fc, U— <T3 £ii£l<--1f t'-A LtCBfr5£c7)*fyK 

tt^ts^iai^wyxi 3. wm&xsyxi 3* 

14. A-7 55- (mi<^«57-) 15, 
^-7 5 7- 1 5 (c«k 0^$nX:P-if t'-AHcm 

wx\i*is7*. w-if 3 ztmztifzis—f tr-A 

L<offifflt'-A$#£i9r5£<Oflm£g;tT. TfriAilS 
7WRItIi^rt-tS. frfc. ISKtlU&l'VXl 3li. 
Pte If imwify x w yX& & v V&mfiy xvyX<r> 

itfUV (Urtra-Vi o 1 et=mm)M^M 
^SL&v^xf-y^yX^-ftiftgU:) U> 
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1 2 

X*WB£*l£. U— F3. Wm&^yX 13 
8J:l«8Dl4tt. H5Srffl^TtlTtciftBB-rS^yX 
*^ri 1 (ci 9-{*Kfc#£*rC^.&. 
[005 1] 05 (ttSOl^-ifStWJE-rSW^X* 

wx*)V?\ i«. p9tJfKv^sm^S:WL-eco- 

<-XTk-M0^EISS10a±tC. [H&10a±£ 

io w&Ktifax&'yxvm i o a±£ wrfjgKiissft 

[0052] wvx^r 1 1 i^yX*;^ 1 1 1 

^ #X YW)ls-4F*)Vy 1 2{cB35g^iiitP- 
IfSfc^mS&Al^Xl 3£0r£<«SI£8tftLT«ft 
-fS^/k^ttl 1 aSr^TU W— •fScO&ft&tS:*) 
*> U-if iblV? 12b 1 1 a t tftmZ tth 

20 ttfr*>. ^mm.vyx\ 3\t. 77^ 
fttmmvuzBtf&ixtzPim? 7 y^m v yxxt>-> 
x. vyXifrvyi \<r>-fcivy*fe\ 1 a«ojsai 1 b 
<rrnn^hi^ivy^\ 1 a.<rmm \ 1 cti&ittTiniE 

WdK3*ifc«tffcI 6fcJ: *)UyX*;l<yi7)®M 

1 1 ctcffLoJt^nsifc. vyxi$.)vy\ its 

ffiot, *K3»^l^^Xl3*i. V-1f3^ 
^^IS^iWyXl 3$:aoTvl)y^>-Xl 7tC(6) 
*^3tttotC?SoT*^r**l la^^a^IlgT. I- 
-if^r*l 2tcgl5g?iutU-if 3 fc^fSPi*^^ 

30 SPii:^SJ:3l^yX7|t;^l l£@5£$*i£. 

n&vyx 1 3co^^ffl^flacaa?iis j: d . v 
yx*)vyi \<mfe®m?%i>-h& } o$mm 1 dt 

»Daa51 0 a*sgtb?flS*-|6|fc«liaiWtCffl^$^T 
[0053106 (ttjgtf>W-1f t'-i.L5rft^fc UT 

*LTv^) Ji. vyx*>\,yi lrtoliM^x 

13tS0l4tSr. 7tillo^o-C^tBUc»[a&0 
40 T'J>^. 06^SnSidtC ^0145:, ^IS^ 
W>-Xl3<0f^ffl!bll^fl[S(cSari.^i:T'» 
3 (Y, M, CtJitXBW^tl**) atttl&th&<?) 
V—f3 (Y, M, CfcJ:VB<OVWiX*») b0)ZiX? 
tltffltZtlfzl'- Ift-AL (Y. M. C*>J:t/B<9 
VWn* 1 ) ail/- tfh'-AL (Y, M, CfcJ:t/B<7) 
v^n*-) b^^rco^?r«ia#L<T^S. 
[0 0 54] Sl^02i>J:^03 5r#8ttiitf. ^-7 
57-15 (Y. M. Ct>it^B)«. Wi.tf©$t*J 

50 Sa$43J:t/R«^*^^# 



1 3 

Zk%Z>Xdmmtitzi><?)T. V— f3 (Y. M. C 

azvBCD^tifr) ^tnm-fh^v— f3 (y, 

M, Ct5±VBW3tlfr) b*^JS[St$nS2*^k 
— f b'-AtfD 0 *><?mi<r> 1 #<DW— T b'-A. Wttf 
U— !fb'-AL (Y, M, CiiitfB) a£fcttL 
(Y, M, CtiXX/B) b5r*^flS^ails2 3T-^tt 

x. m7m^x&.Tizmw-$-&i7~mif®ffi2oiz 

[00 55] &i>. -eix-rixCOl/— ft'-ALYa, L 
Ma, LCatatfLBaJi. _ti£L£J:9£. -tr^-tr 
iVW55-l 5 (Y. M, CiJitfB) 
tl. U— f3Yb, 3Mb, 3CbfcJ:tf3Bb£!ii8t 
$ ftifc %tl%?tMO Is — b* — A L Y b , LMb, LCb 
tiitfLBbit. A-7$7-l 5 (Y, M, CUXZf 
B) TRftfSilS. 4fc. #W— fb-AL (Ya, Y 
b, Ma, Mb. Ca, Cb. BafcitfBb) 

7 55-15 (y, m, caxtfB) zm§rtz>®%. 

it. IMLtiXoiz. littiO®t%Z. MMMz 

it. LBa, LMa, LC afcitfLYali, V\-75 
7-15 (Y, M, C*>±T/B) £l@*:tti&§L. -£ 
WiW^P— fb'-ALBb, LMb, LCbfcitfL 
Ybli, A-7S5-1 5 ( Y, M, CtiXX/B) XK 
mZtll. aa»A-7S7-15 (Y, 

M, C&Xt/B) it. #A-7S5-1 5 (Y. M, C 
fcitfB) £W&lX%Mfom.7tZ\iHfroU— (fb- 
ALBa, LMa. LC afcit/LYacO-^il^JUCJt 

^il-r<tWN-7S7-l 5 (Y, m, c&xv 

b ) tmm>tih ftg.ua. a-fti. 4 5- 

[00 56] vld X. ZtlZtlW^— 7 55-1 5 
(Y. M. CfcitfB) <D^*fci§jg*<7>it£ 1 : 1 
fc^^fcT. &3fig3 (Y, M, CiiJtfB) <7)&ls 
—m?3YaLt5£V3Yb. 3MatJ itf 3Mb s 3 
C afc itf 3 C b 3 B at> itf 3 B bc7)tti7j£ 

*^l^-tt-S-i:*^t=S:0. fb-AL 
(Ya, Yb. Ma, Mb, Ca, Cb, BafcitfB 

b ) co&mmzm l < ? h z t *^ t . 

[0057] @7(i. A-7$7-l 5 (Y. M, Cfc 

j#b ) <r>a&Mmti xtf%\mm iwmm) <r>m 

£\ &M<r>ls— f b-A£ftftfc IX. ±j££tf|6l;fcJ: 

x/mmm^ti^ticounzm: ttMizmm 
figt-ri. 5 5-tm«t82 o mmthtmmz'Sii. 

[00 58] mUZfpZtl&XolZ. A-7$7-15 
it. ^-XTU-M 0<7)Bt^{4StC, *v-X7V-h 
1 0 b -ftizmfSLZtifzgmft(?> 5 5-flU$SI5 1 0 b b 

zco* ?-m& i o bizfavxMEtsmizmwztitz 
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mi$U2 0aiz£<9. %MoizftLX&B.<r)®$t:*-t 
[0059] 55-{m«g«!2 0tt, mUzii. 55- 

i o b <r»mi- 4^-x7-i/- h i o t&it 

-*-&ffl£Kft hlXtzft 1 WpSfc 1 2 0 b . <-X7V 
— h 1 0 ^ffl>IL<F)WffliZW$~} h tlfclfe 2 1> «k lfs& 3 <0 
fafiiat2 0ci>J:l/2 0d£WU -HiefWtfa 1 2 
Ob. 2 0cfciy2 0d<7)i|&9itiLS£ffl*Ct£5£t 
■SxIfcT'. «»ffc2 0a*^^Lotf;WcJ:9ffLo 
10 lt£>iT.&55-l 5co«££. 3#<Dfat2 0b, 20 
cfcitf 2 0 dc^OffiLSCJ: 91S££;h.£;fif|6]i>J: 
l/fSSCt&gT';* & . ^ , «tf fc 2 0a it. 55-1 
50tf|«aW5*fc8rt-* i 3 , K-XTXs- MO fctf) 
@^7>^^^T2*W^KS^tC7>S«Sii. 55-» 
^lObll 20b, 2 0ci>J;r/2 0d*>W^>tl 

■s{a^l^v^T^]lx^><^^ls^T& , ). 55-1 5iz 

*tLX. 5 5-«»SS10bfflifc«(fia2 0a|B<0^ 

[0060] i/VV?VVX\ lit. mtux*)*** 
20 jtjrfV/U (PMMA)%fizKM%tl&Z7'yXi-y7tt 

mizt: m%^mmBm?Pimi<7)~Mbzz>jm 
iz&f&ztih z b x^bm-th v vxmizwmm 

<r»V7-tf$-z. t>tlX U—f 3 mizmmztitiTyAi- 

>y?U>Xl7ab. Mlii L A H 7 8f&0;{f5X*m 

X 1 7 b t *>\ tmizX 0 4£{i0*L=5rV>{aa&tf>& 
«tc|6]*^ T0r^^*|6j*^ffE$ix-& Z b X-ftizB 

7"7^f •y^y'J^yXl 7a^7Xl/yXl 7 
30 b bWrT&Mbtf yXisVyflsyXl 7b(T)TyXi- 

v?v>x\ 7 a.b®^hm<r)m%&}ifa<r)mmt. m 

L<Wi££1X&. iti. /f7Xis>J>?]s>X17btz 
ryx+vtisyyyvyxi 7 a&-~#lZf$mZtlX 

[0061] msn. %M\°i&W7cr&mm a^l?S 
(±ggffl) iZt5tf&&U— fb'-AL (Y, M, Ci>i 
t/B) k*5-^^55-l 9M, 19Ci>J:tfl9B 

b<nm^^ft<r^zmtthmmx$>&. 

[0062] 08tr^$^ J: 0 iz. mtmfiftizmL 
40 TKO^l"— fb-AL (Y, M, CfcJ:l^B){i. 

ztizti. u-?t-j±mzm%<?>m$xftM[*m.m7 

{C^rtSti-S. 08*^83^*^:^0 iz. V 

-ifb'-ALBtl— ifb*-ALCt<7)S«OSfil«, W 
t M 1 . 4 5mmC W— f b- A LC t U-^b'-A 
LMt<O^OBI»i, Wi-lfl. 7 lmm(C, U-1fb 
—A L M i: *f b'— i» L C t Wf5|co[aIPra(i . 
2. 2 6mml:, -f-it-pn^SixS. 

[ 0 0 6 3 ] mz. %m&3iS7?>mmz&ft2ti. 

mttffiX'ftfo (^E) Sftfcl"-- fb'-ALYatiilf 
50 LYb, LMatJiVLMb, LC atiXV LC b^f, 



1 5 

MZL B afcitf LB b(T)ZiX?tlt1tffifomm7 b ® 
[0064] ?tffl|6l^S7 HgSI*) Stlfc <f b'-A L 

X2 1 a«A»IC, WS^KT-ASt^itS. 
[00 6 5] OT. I"— •Tb'-ALYafc.ktfLYb 
tt. &3^K5A58Y<^B±T'?)b'-AX;Ky 

(C^|Sltt*^X 6*U $7-33 YfcJ: 3 5 Y-CWIt 
KStSft. 55-3 7YfcJ:9i5r£?>ftjgT'KSt$ft 
Bfrft#5X3 9Y£jIo-C. JS3fcftK5A58Ytf> 

[00 66] V- fb'-ALMaiJit/LM 

b. LCatJit/LCb^it-FixJi. 76®|6J^S7£0 
^ffiM7acO«-RM<?5llI«tJ:0. «lfc£S£gTffir6] 
ZtlZ. Mft1£%¥&9-f%fr-t>2tmS?imi'>X2 1 
iO»l^|gmvyX2 1 a<0A»ffi(C)5t«^ST-Alt 
&^K5A58Mfc«ktf58C^ffi±-e?>b' 

zzizz&x?. m2?>&m]s>x2ibiz£')mM<?) 

mm%t>ViZlifo&) {i 3-tt>tL. 55-3 3 M, 33 
C. 3 5Mt}J:^3 5CT)itRlt$it. 5 7-3 7M 
t$£V3 7Ctz£*)m%.<r)ftgX'%MZtiX. MM*'? 
X3 9MfcJ:tf3 7C£jI-?T. Jg3ftfcK5A5 8Mfc 
±tf 5 8COi)f£e>&SlCgitt3ii&. 
[0067] %M[*gmHznzft2tlfi:U—f b'-AL 
BafcJ:t/LBbtt. 3t«|6j^B7c^ffi^7ac7)«.R 

^ 9 2 ftfflMffcW >-X 2 1 *M 1 W > 

X2 1 a<7)AStffi{c, m«<Oft^CASt§itS. 
[0068] JBTF, U— f b'-AL B aiiitf L B b 
fct &^K5A5 8B<0ftffi±-Ctf>b'-AX;K--/ Y<T> 

&2<?m&i'>x2ibiz£<omjZ0>mi&%L>v 

iz-Mmimthfi. 5 5-33 Bw^tcfc mfevyft 
«rCR»$*tC. M#5X3 9M£ffloT. mtfcY 
5 A 5 8 Btf)Bf5£«0&g£Hglt , 

[0 0 6 9] b'-AL (Y, MtJilX 

C ) mtl?ill£ft%LXm.nt>tlX^h%i3 5 5-3 
7 (Y, MfcitfC) »i. @9fc^Kltfifc«}:tPPfT 
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&Sqgt§H»4 0 fc J; 0 . &\s~f b'-A L ( Y . Mi> J: 

3fcttK5A58 (Y, <Vm--fift<mV$& 
COb'-AX^y hgco3E«*^ffS^^§t-^^ 

[0070] mftt5£Wff&.imim4o\i. #5 

5-3 7 (Y. Mfc £tf C ) C^^fiWB^KttiS 
LT8S#£B 1 f)4>F3<-X 1 afr&ggB$*UfcHkt*> 

3§gSB4 1 . 4 1 fc-Hl-?*l.<03gjggB4 1.41 (SjttT 
10 Lott#£ig{rr&-*ttf)«cif fc4 3 , 4 3 fc . 3§E 

g?4 1. 4 ltciS(t6it^^l^V>LS3cOPSiat4 
1 a, 4 1 b&£T/4 1 cSrSv*. ^tl-TilcOia t4 1 
a. 4 1bfcJ:tf4 1c<7)tg9aiLfi£ffl*fc:^5£t& 

«tffc43, 4 3*^<0«'Lo^fc:J:')}¥L 
mt>tlh$7-3 7com%£. 3*4)fct4 1a. 4 
1 bfcJ:rX4 1 c^OtBLfiti 0^Sitl»iri6lfc 
<fct/ftg£^rC£S. Srfc. #55-37 (Y, Mfc 
itfOti. 55-33B£J:')!gftteh'5A58Bt 
(SlftT^rt^iTJt^-lfb'-ALBSr^fc LT. #15 
20 "3~&§Bfcft K5A5 8 (Y, Mfcjtf C ) (C&fchfc* 
k-ifb'-A (Y, MfcitfC) tcj; 9*§£>fi.£B® 

g^K5A5 8BfcJ:>5-ig{ft$;fx.S>B«fc^Lu 
[§fiifcJ:tfb'-AX;K-ybg (1MB) fc&l>J:3. B& 
BimWl 0 Ocotg&^h 5 2±fcitfit3ixi>Blfl 

[00711 $r*i. SlSlm^^ 5tJ it^MlSj^K^ 
9tcfflv^^#l^yX^6t/tc#l— ifb'-Atc^L 

30 13 («fil53K¥*) , >\-7 5 5- 1 5 ( fflfiw^ 

7) , r^f^^y'jymxnb (>*jy^ 

>Xl 7) . ^l<0|gfi|UyX2 1a (fflr6]f^t^ 

^) , ^2^mi^yX2 l b (flMftft?*) tiit^ 

T\ U— (f b'-AL YtcWffl$*l.l»^tU-ifb*-A 
LB(C|l|ffl$ai»W*«. BMJ5n6«ClJ^T3iei*o3t 
SU,-C*f»T&S. ^rfc. ^2tiJ(t-&CUXtJj;t/C 
40 VYii.mi&JzVm20M»l'yX2lato£V2l 

bozti? tnztmh *smt aiitffi^u >xmm&: 
( i ) s(c*-r^^T-*t^t *<rjmx't>h. 

[0072] 

[^1] 
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at. isvv?\svxtmm&&t<m<r)%&m: * too76] mmtm¥%9tth*>2®m*-i'>x2 

(COV>T««£tftW-&. *50 l<7)mifcJ:^2cO^W-yX2 1at3j:lf21b 
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&ztfr$>. mmi&j&tf. tztm. o- ckso- 
c tmv^t-fh ztT. mmm n *\ 1 . 4 8 7 6 a> 
&i. 4 78 9^r^-fk-ri.c:fc* { a^<iT^i). .rco 
mi&£ism2<r>8mi'>x2 1 afcit/2 1 b 

mhlXLZd. 

[0 0 77] rflfcttL?. 04lC^LfcMftfiBfc^ 

<mQ<r>wx*^ m^mwa^tz^rnxw^tsz 

&®ffiCO$m*. ±0. 5mm^miz99x.hZbiPT^ 

m&lk 9 *!77 yXizX *) mtiLZtiZ x 0 

£JS»*tfB¥*fc:ttlK LT , eftf&ft^ 2 1 1 fc 
J:t/B2^i/yX2 1 afcitf 2 l hams&Atizih 

[00 78] fcd-VC\ ?CE"rig^lRllcOffljES<±. 

T5X* y 7 >■ y > 9V >X 1 7 b CO A»® £t}» 

VyyuyXUbnTJtiWZ^WtHxtf. JJyxis 
y yruyxi 7 a<oi8i*a*8££i"i£. 
[0079] Z(DZtfrt>. tivxiswrvyxn 
aizmm2ti&ttmmfc2ti& t ^y yyuyx 1 7 
^MSuasfe^aestLi. «->t. aiiiofc7re«2 10 

coS/hgfcL i^J yyvyx 1 7coj£j5JE&<7>*fc: J: 

^>C9t\ Bf5fc-t£b'-AXtfyh-M| 
6 i t i> ItffeU L£Pi4L&< =5:4 £ t i>%&t&& 

*)m#*$Zx.Ttf5XzsV yyuyxi 7 acom^US 
jg£pe^& zttzXQi'O yyuyx 1 7 £ lxom 

mm. &g$>&\.mm&zmLx&?Li>ii&t 

[0080] cicDio tryXisVyyvy 
x 1 7 acoAWffi t tammicm&zs-t h z t xtvx 
^-/9^)yy^yxn\>njv7-t^)yyvyx 

1 7<r)w~zm<r)mLt-tz>iimi>z.t i>^mxs> 

[0081] LA 1 L&#£>. JicSfcJ: *) KmhTvX 
+v 9 v'J >X 1 7 bcoAStffifc ai«BBW^ffifc: 
75Xf7^y | Jyri/>'Xl7b(?)A7 

wmzs. nm^xb timx-z z, . 

[0082] 01 Oli, @3t7nLt3t<i|6l^-Sco^{ii 
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momfeommt mm f ? a t amwu— r b-A 

[0083] 01 0 fel^nS J:5fc. 5tfIftgS7cO 
£SM 7 a ^mmXWM^ittz \s—f t'-A L 
(Y, m, cfcjyB) Ji. -Pii-fix. mico%&uy 
X2 1atm2<r>migi\syX2lbt(r)fS\X. m^&u 

[ 0 0 8 4 ] t z hx\ mmm.<r>%rmm:mti^ 

10 iUrl-— fb'-AL (Y, M, CfciUfB) \S.^W,\ts: 
^\J%>2<F>mkVyX2 1 at5j;t/2 1 biz X mfe<?> 

wmmj) ij 3-z-t>ti. mmtzyssB, 37Y, 

3 7MfcJ:^37C(cJ:0. m^Hmz^ OS^ii 

[0085] CCDfc#. U-iPb*-ALB»i. BlcO#f 
0^L57-3 3BTRIt^iutcO^. *<n£&ffimtf 
5X3 9 B^iloT^^HcK^A 5 8 biz$t?i2tl&. 
ZtllZftL. SOcOl^-ifb'-ALY, LMt>J:l/LC 
-Writ. m2«?D«f0iSL.5 7-3 5Y, 3 5Mt> 
20 J:tf35C£3grtS*u B2c0jf 0jgL5 5-3 5Y, 
3 5MtJj:lf3 5C(CJ:-5T. lg3cO*f0jRtS5-3 
7Y. 37Mt>ilX3 7CtC|6j*»oTRSt?il. 
{c. S3cOjfO^L5 7-3 7Y, 37MtJj;^3 7C 
X'KMZtlWh. *tl?1X. ffim#?X3 9Y, 3 9 

5-33B -eailt^n/v: U— Tb'-A LBfc P-if b- 
ALBfcTKO^oW-lfb-ALCt,. fcfctfia^lS 
X'gtftfo F7A58B fc il/ 5 8 C0)Ztl? tliZ&fiiZ 
30 ix&. ^TtJ. 03fc^£*l£J:afc:, l/-fh-ALB 
^BM5acO«-R«ffi-C«|il|$<l^«Mi, StOjIL 
S7-3 3BTR8t£*l£cD*-e. 3t^Siai*^S 

H 5 A 5 8^*>-5TttJSt$n-& . 
[0086] iCOW-if h'-AL B{±, m,*£mL(r> 
$7-tfftfrt&1§r£lZ. $?-<r>&tzft->x®* (M 

fg) zn&mmxn&nztzzK^^vjggbf, 

L (Y. MfcJtfC) ^fflJW)(~«E-ri.^^Smm 

40 [ o o 8 7 ] tea . m+t«a<o 5 7-* 5 ^?tri.^ 

-efl-fiXOU-ifb-ALY. LM, LCtJj; 

l Brk tc*jffl?ns s 

fb-AL mzm-^hmftm&imn^ 

y-comAt. *H(6)§ia7<7)^iS^7a5r^^Tlft 
(^S)T'. W-lfb'-ALC. LMtJil/LYtR^- 

M7a^T3R T'J>&. ^^T. 

1-S><7)W— fb'-ALC, LMfcilXLYtcSL, ®2 
50 C0S7-3 5^«B&$il/v:t^^<l(f. B2C055- 
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3 5#«W£fl£5fc8S (S7-Wtm«fflSt) £ffl£P t-yXl 3 YaCi •) . ±^3lE^r|6li> < tt^il|^iE^r^ 

owtffoa. ft-Attbh^-mm* ti. m 1 4 y ^m^xm^mm^-^jm^^t 

t mz% 0 . mfcco&zmm- &mz&m%mmx'$>& 5-t t>tuz v-^ t*-A l y a « . Kiffitfffigc^isj 

ALY, LM, LCfcJ:tfLB£fifcT?5r£<Dfe£?Pg Ollf^, 5Yt^ft|,. ^B. 

"TSIgifctt* l^-ifb'-ALY. LM. LCfcitfLB ¥1156$ 5- 1 8»;t 07C:if:L7t 5 5-&&&flf 2 0 

i^mm^ntm^mzm-ztiz. 10 vfmttmzmmcr&m^^ffi&#)^s$7 

[ 0 0 8 8 ] 0 1 1 a. mfam&z&wmwm o -x-hh . 

SSL 5 5-tf)^£tBHj)Tf-a <,c7)-C\ *ffl$ffl*r Oil [0092] 55-15 Y IZ^mtlfzU— »f b' 

L55-2 5«, I'-ifb'-AL (Y, M, Cfcitf -ALYali, /\-7 =7-1 5 YSrjgjiU ^-7 5 

b> £ . &g&)jmzit7i<. : ¥-mmkiii2is2 3izmi?4 y-i 5Ytc«to, irRcfftw-f^xu-^w-- r 

$>?X'%MZitZtbi>tz. WrngfiftMikymm 3YbH<0W- fb*-ALYbfc«fa£*>i*r£>*n:. 

mm 2 3±xnm)izm-(7mz £is<ft-c# & ± d . «f e-A l y t 1 t . ^ y v *v yx 1 7 y^a 

mzm&Wz&i%^Lm4<m*)Mi$.7-m25 j^lyh. vvyrvyxnYizs.vwmgXftizm 

Y, 2 5M. 2 5C*!<i:tf2 5Bfc<Ht^2:-fcfc«# LTS&fcJteg$ftT3^fi§SS7<^iiM7 afclgfl 

■T«>$7-Xo x^2 5a^^rLTV^. 57-Xo-y 20 Srfc, 5 5- 1 5 YfcL f b'-AL 

7 2 5a»a, fl|;tfcfPMMA (jK'J -Xf-ZM?? Yat#Lt\ ad^^^^ft^^OftJgK&S 

^rt'tciO^SSiiS. #$7-25 (Y. m. J:3583*vOi*. iK. 5 5Y<7)g/m 

cfcit/ b ) m&<?)ftg.x'!smztitz7'n -,?25 &m<m^t. &mzmw?&mfa®%&&9<r)*.¥ 

si<r)1tt®t&®.mz. MiLii. Trt'S-^A&fc'cO&R Pl^ti«ttfaiJ^Eh'-AtiS«iaj^2 3KJ: O^fiS 

mmZtiXBtfLZtlh. £ti. S7-7o.y?25a b'-Aftgx-?K*^Titfg$;h.£. 

ii, ffi<0S7-ffi*notcXn>x^*^TOt!raXfc:J:0 [0093] ^fxn-121/- F3 Yb2rHilt§^W- 

ftimm£mtzti. ryy-a^ h^fcttc. -ifb-ALYbt±. wffim^i^yxi 3Ybtcj: 

[0089UffO£L$7-25(i. 3ttf|6]§gg7Tffl fir (WORM) £33*3*1. 8Dl4Yb£j§-> 
- »fb'-ALY, LM, LCfcitfLB* 30 T3f^<OBrffit-A^4fo6^i.^ixi». ^0 1 4 Ybi& 

lo<7)«aJS2 S^-^^ajfiatAM^-frS^ i# 3IoTffi£^Kffib'-Aj^*4;t£>*utl'-if b-A 

*TiS-C, Wxtf^ajSi^fliffiSSitSlgt^ai:^ LYbfct. vw$7-l 5Y-CR8t§*u 

s^ass^^gs&s^iifiMifi^ie&rsTic^ii -lSYtjo. ±au^xD-®ii,-f3Ya)!p 

ft^^m#T&*T-£l>„ frfc. «MIAI$. HMftfcffl fecOW— ^b'-ALYataia^irti-^T, 3«il^ 

&^ttb^wsm<r>ty¥\m<r>#m\,z. *??mm wiozmwH ^z&nztit,. 

JllS2 3tC. *- s PH»ifflJf0jiL57-2 5tJ:0±^ [0 094] V-tfy^SIl If 3Ma$rtUSt$/^^ 

3Efif|6]154 y&fcOl— ifb'-AgfLY, LM. LC -if b'-AL MafcL flffiMl'^l 3Ma£J: 

fcJ;t^LB*^fh8HlAlt?<iS. 2*. «iJH3§2 3t: ±^iE^l^fcJ:t^il^fir(Slco-efimtg|LTWia¥ 

fcfts^tbfiati. gi^g^t £z>$mtftsimmizit n (b-rfrtzm&t) iz$mzti. m 1 4Ma«o 

«£ LT \ ^ib . SJ^tWcO^tSS^ L^&S 40 T^OKMb'-AJg^-^-x. ^fil.„^014Ma^ 

if b*-AtcJtt^m^0^L^rV^t y fcEltS-fr, ffioT^<OKjSb*-A^K*^i.^fx^l^-ifb'-A 

HmttiTJ^i, ^co-fiit^v^T^m^aiSt^ LMati. ^-7 55-1 5M(^rt$ixS. 

Sy^^^S^fcT', fe-r*UD&V«££g^<C 7-1 5MtgSrt?^JtW-ifb'-ALMa«, 

SttT^S. 55-1 5M£j§SL, / WS7-1 5MfciO, Kl 

[00 90] ±at^-7;l^-b-AS50iait Tlzmmt&-?-e>?&2U—F 3Mb*^<7)W-ifb' 

jyMfcK5A58 (Y. M. Ct>J;t/B) ^^lB -ALMb tm*%b1tL>tlX . U-ifb'-ALMtL 

c^rt^ixsi^-ifb'-A (y. m. caxi/B) <mm x. is*)yyvvx\ imz%^tih. wiyyvv 

mz^xmMizm*Jtt&. xnvnz^^tutu-^i:-ALmt. is»>yu 

[0091]H2tc^$fLS.}:3fc:. >fXQ-gil^- yXl 7MCJ: 0g«fr|6lt:WLT?^»fc^?iiT 
if3Ya^tB»$it^P-ifb'-ALYaJi. 50 3tii|fil^a 7 ^ffl^ 7 a(^rt =S:fc, ^ W 
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$7-1 5Mli. if f— A LMa izft LX , §iJ£& 

ifc. /WS5-1 5M<7)§JfeiE^rt6)c7>ffi#(i N &8 

&QM®m2 3 £ J: Dt§*>*U. b'-AfiMr-? K£ 

[0 0 9 5] 7-b>^21/- ?3Mb£&mZtlt:)s 
-- ft'-ALMbl±. ^EguSkyXl 3Mb fc J: 0. 

•cm^BnSb'-A^lfo&^-t^tiS. 89 1 4Mb* 

LMbfct, 5MT'R3t3i"U A-7S7 

-15MtJ:0. ±aUcVHfy^ii^— f3Ma*> 
<^OP-iFbW>LMafcttfc£;btf<5>;flT. 3fcM|6jg 

[0096] i/Tymils— f3Ca£tm2trflU- 
-fb'-ALCatt. #ffi*j^>'X13Cafc:J:'K ± 
J: tfaU^^ficD^ft^UcK LT «fc W 

j^^Nffib'-ASlfc^i. hflh . & 0 1 4 C a 
oTBfSOBtffih'-A^tfoi^i. £>*ut L — if b-A L 
CaWL A-7S5-1 5CKgrt$ilS. ;\-7 57 
-1 5C\,Z%\ft%ttfz.\s- 1fb'-ALCa»±. v\-7 5 
7-1 5C£j§£U 'W57-15C£J:'). 
fcittW 6 isT yfH 2 if 3 C b COW— f b*-A 
LCbiMfc^fc-t^flT. fb'-ALCfc LX. 

isvyyuyxi 7Ciz i mftZti&. ^'jy^v^xi 
7ctc^rtSiutP— Tb-ALCkL v'j^rwyx 

1 7 C J; OMiJ^iEfrliil^W LT 3 t>tzm&2tiX%M 

\pmw7<r&mm7 aizgzftztiz. A-7S7 

-15C(±. l/-fh-ALCatSU. ©feSt^ 

iiBW-|.ii|6)^3K^9co*^rai8fcJ:t^i]^Eb'-A 
{£BfctB2g2 31ZX 9#£>iiSb'-AftBT-?fc:a^ 

[0097] i/7yf21/- f 3Cb£ttJ3tS:fUtl'- 
Ifb'-ALCbti. *K^1^>-X1 3CbtJ:'). ± 

^£jri6ifc xtfmz&ijftozti? tuz® Lxmtn^ft 
(bVMzmiK) iz$mzti. m 1 4Cb*jir>-c 
rffiznmmt'-Am&vj-i t>tih . *$ o 1 4 c b £» 

oT^Wl5iffib'-A^t)b!>^^ £>fut k-if b'-A L 
Cbli, A-7S7-I 5CTRSt$*U >n-757- 
15CtJ:0. ±aLJt>-r>mi^— T3Ca*^<0 
rb'-ALCafcfflfc^-^^T. 7flIl*lSSB7 

[ 0 0 9 8 ] 1 3 B aJrttlW^iTJt^-ifb' 
-ALBali, IrBU&suyXi 3Ba(Cj:0. ±?eiE 
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-fa>KlK5K3K) K^S^ &9 14Ba£ffloTi?r5£ 
<7)BtHb'-A)g«*^-i.^>ix«.. ^O^BaSriloT 
Sf^OKBS b'-AJg#* {J 7-;t £>ftfc W— T b'-A L B a 

BtiOHitS^HtctlfOfttf^ii. A-7S7-1 5 
BfcgS[*)$ft.£. A-7S7-1 5Bt^rtSit^U- 
+fb'-ALBafct A-7S7-1 5B£jgj§U /n- 
7 5 7- 1 5 BIZ* 9 . OTtittSi^ 2 W-U* 3 
Bbfr^U- ifb'-ALBbfcfiia^ii-^tLT, 

io v>yu>xi 7 BizmftZixz . ->*jyyuyxi i 

BKgSrtSfiJtl'— fb'-ALBtt. >-U>rpyXl 
7 BfcJ: 9i>I>Mrfi£BaLT£ ^K3£e3irC3l» 

Hg7(0^fflM7a(C^rt$iXl». vn-7 57- 

15BJ1. l^-1fb'-ALBat#LT. IM3f|6KO 

57-15 B<7)StelEfr(6l<^)ffl#«. f*S»^ 

m$&2 3 c J: n%^ith t-Afilf-^- tc*-?wt 

20 [0 09 9] H^2^-if3Bb£ffl»$;fc^P--Ft' 
— ALBbti, ^TKJiAlxyXl 3BbtJ:')» ±jQE 
^l6lfcJ:lXsiJ^3fefr|6l^'enmtc|8LTtSfa i l i ff (i? 
WcJR^tK) tc^$^ m 14BbSrii->TBf£ 
coKfflb'- A»«*^ t £>ix6 . 0 1 4 B b £SH t 

hfitzv—rv-j* l b b 

fct vs-7 5 7-15 BTRSt^^ 57-15 
BtCiO. ±^Litll^lU-if3Ba*^<0P— fb' 
-ALBatSfc^-fr^ilT. 3t«F6jilS7<0#ffiM 
7aKfgrt$*t£. 
30 [0 100] ^rfe. -fXO-mil^-1f3Ya*^iB» 
$iTX:U— fb'-AL YatiitfilgSl 3 Ba*» 
^aj»?^W-ifb'-ALB a.<VmtZ®.WZHh¥ 

@^5 7-l 8YfcJ;rXl 8B{i, mtim7tz&Ltz 
A-7 57-15 5 7-ft»»1t 2 0 izm®. 

Lit 5 7-«»S«(c J: 0 . 33gEm&£tfm%lE)j 
fa0>ZtL?ti<?>j]iimz v— f b'-A<7)£SWri6jfc xt/A 

[0101]a-7S7-15M, HCi>J:VllB 
izX 0 £ t ihhtxfz 3 *x 2P= 6*^)U— fb'-A L 
40 M, LCfcJ;tfLBt±» ZtlZtlW-*? b*-A L 
(M, CfcJ:tfB) tcitlESit, a-7$ 7 -1 5 
(Y, M, CfcitfB) fcJ:^@^57-18YfcJ: 
tfl8BtR«C B7tC*L^/N-7 57-l 5£ft 
5 7-Cm®fl5 2 0 izfflULIz 5 7-ffi^ffltc 

V— !fb'-A<7)RSt7t[infcJ:l/ftJS5:^^ti6C, EM 
$*tt^l>*7-^57- (-^5r;b^m2<7>£-j£5 7 
-) 19M, 1 9Ct>J:l^l 9Biz£t)mfe1}<folZlfi<9 

mtix%mi>nmm7 iz^mtih. -<ot^, 

50 ift'-AL (M, Ct>«tl/B)(i. 08^fflV^TSiBBL 
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CO 1 02] Srfc. A-7S5-1 5Yti0 2*COU 
— f t'-A LYatLYbfr'ifcft £>itrt: if t'-A 

fittTItirC5grt£i"l&. ?%b*>U~ >ft*-ALY 
it. ^5-^«55-19M. 19Ci>J:tfl9B<9* 

tz. cic7)w-ifh'-i.LY{i. m8zm*xmzmwL 

*:£ o fc, MeRFtofcHU !f t'-A 

3. 5flI|iO§iM7fc:£l*lSftl>. 

[0103] JilT\ ±^Lfc«[6)Bii3^*5(cJ: 0 1 i 

^7c7Vg-R«ffi-C1Ir6] £*l*:4fe=4#<0V 
-•fh'-ALWL «|Jd««¥»9tJ:»)0!««lttt*^- 

[0 1 04] H<£#£&*iWI-<9l8L fl*x*fB 

•«rMLYatLYb, LMatLMb, LCatL 
CbfcitfLBafcLBbc^ffittftfiW&fcfi-fflU -£ 

fc&SJd. fh-A{ig£. 1 

8Y, 18M, 18CfcJtM8BcD£trajg#»]»£ 

m>xms±\,z^^^\izxhm<r)^m i ^9^ 
$yy. s>h\,m-&m$mx\ &«<mm&fflz 

Yb, LMatLMb, LCatLCbfcilfLBafc 

$y^Wl£*^y-fe/H-|,J:dfc:. ftS3Yafc3 
Yb, 3Mafc3Mb, 3C at 3Cbt>J:lf3B at 

3 B b ofBfcM S yfffmmztiZ . 

[0 105] ifz. u : Jxh±yy-80£m^x&m&i 

m^Mx-m^itttcmm^rtiimi itz&mzx 

0. ZtlZlMOl'— "ft'-ALY ( = LYa + LY 
b) , LM ( = LMa + LMb ) . LC ( = LCa + L 
Cb) HXX/LB ( = LBa + LBb) fflSia^i^E 
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[0106] tzbx\ mmmnmx'tmmitzx o 

fc<r)&.&mzm t X'X <hh. Zti?ti<r>%:m*L>lil& 
%\z-A<7)femzl£t>~y£tfXXZXL3.0. Zt>lZ. 

io mm»u-^m^mwLtLx, o. i* cgs^as 
xmrnm-^Zittzttxi*. t&wtiuemi 
[0107] i—m^zimztih v— tft- 

AcoSfc&a^Srf&fc. 3tiI|6]ilS7cO#R»M<7)IlIg 

20 X2ia. 2 1 bTmm^tihnmzm^^rrt. 
[0108] §>«r>%0;. mw£%&nk9<?>2im\'> 

X2 1 (r&vvXn^WftnnfflrfeM^tf r 0 j X 

bhzt < . v —m?fr t>mz titz u—fv 

X2 1 a, 2 1 bZffliZfflhLlzV— f\z~Ut, 

nwmm.\Hi^23\,znL. w&t l^S[S<ow— rt* 

-A*iA»$^^^f sy^tJi^s^-f 5y^"CA 

[0109] L^L^* J A». 3tSSHIiE*^ 2 7(C. OT 

#3t«i3cOU— 91f3Ya, 3Yb, 3Ma, 3M 
b, 3Ca, 3Cb, 3&a.}iiiV3BX>(r>Ztl?1Xti> 

t>mztiz> U— ft'-j^oimtzsbitxwmwk 
tbmmub%2 3evmmmzfofro mnz&t&z 
tx\ ms^mm^ssimcomAtm—h^x'h 
zmsiz. *¥mm&ftmmiiii&2 3(rm&im±.£ 

[0 110]p*at(±. 5KS8«E^2 7{^ 012fc 

40 ^txo^mrnBW} i -msE.nmxt>^rox^i:m 

g^^tC i fc tci oT3t«[6l^7c7)# 

W£gmztixKatztL&zb"c* $mtz\m-<r>?4 

[0 1 1 1 ] HI 3tt. ^fcU-lf&^t-K*-/ 
50 [Oli2]0i3tc^$fLS<J:3^ fci.^^- 
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iSJg ( U—fm^mtf-yr^mmK * 6 7 5 nmOl'— f tr-A*i«irt-**4 $ y/t&£ 

-Xi7)&%tt&) * { 1 0" c±#-r€»ft{C. Iia2n 6 8 0 nmff)U— f b'-A£&tK-f6?>f $ >7t<rffl 



[01 13] t,£>lfrP6. H13<0Aas*fcttB*t 14, *¥HM»a^«KB»2 33&«a»t^ii&ffilB3& t . 
*»T'&oT*>jfcKtfl nmm$mt& Zttfi>&. & tO 1 1 8] ±^Lfc*¥l^»lffl»ajS2 3^ 

t>; z^wt^mmm^^th^mtu-^m^ 10 iwtiflfwt &?osflMRK£&wc. a<?=7. 

tt*£Jg&9. *fsrC'£&v\ SjuradWittgTifiWflMJffaiktffi 

[01 14J014J4, 01 2fc9bfc7!/XA (ft&S &£>-f. &&tLX. ttJt0Wfit* 2ocoP-if b'-A 

*EE^F> 2 7<0#tt£1f5rrSfc*>fc, ffl3SiO§ £ a^RjtefiiS iOffl^fi&Tiifiti . SI 5 

aa*S*K:I^-irt-AO«*3WlEfl:Lfc«^(C. 28c £*LfcO. 0 67 5-0. 0 6 80"CflSix£:b'-A 

fflWyX21<0#^yX21 a, 2 1b£jIjgLT(£ffi Mlwmi7. 5 m i , !iS L :M $ i-X^*: 

[0115] 014fcijrf «fc3£. Sl^SOnm ffitm, ^3rt»^±^iEfrl^tiay* J y = y +A 

(flSSa) <T)V— »Fb'-A£Smkl/C, 665nm yfc3:D, Ay = 7. 5jum**;!ra;t£iU:*£ 3 k>5: 
(i8b), 670nm(igc) . 675nm(iS 20 h. 

d) , 68 5 nm (fllUe) , 690nm (ifeltf ) i> [0119] Z<VZkfrt>. Hi 7t*rTJ:3fc» ±* 
itf 6 9 5 n m ( db&g ) attJtaV— * b'-A<7>:£6 ttfattMytf* y = - 1 6 OftifiTtt. «fc^L< * 
3£tffi?)gi&<aa{i. 3^[6|§SS7<D«-KStffl<9fi 9ft **>R»B*>y = 1 6 OftjfiTtt. t'-AfigW 
c^iftfcP^LT, 0 4 5mmSS^itfS -fix*7 . 5^mCJnt. #¥R«fl^«0b*--A<Z)± 
Zt#Wbt>tlZ>. 014t^$*U>«fc5fc:. ^E*j6jffl*rfiS^h.*Ay = 7. 5umkcr>Mt££ 

»J. kSr* . ifc. 0 1 3(3*LfcJ: dfc* [0120] HV, 012 £#SSt*tff > "SeaHft^ 

■famt. BJSmtUBSifcttiCfctfaK. OTUXA2 7(4. 01 3&v*L01 7tc^Lfc&£fc: 

014^L£ffl*tffi?>*££(;L SSStcti, J;&U-ifb--AiO&^^fc:J;0##iBLfi[S* s ±^ 
K*S<^!rf6^8l£^tr::kfc: : $r£. 30 3E^ftfc^ft6S£7cfcMLT. 3f5£<Ofiiac^t£>*i 

[0116101 5»i, m2ti£im3<,z9f;LtzZcrtt T^S*¥Pl^aiffl3fc&ai3§2 3<9&aStiLtcDffi$lfc 

wnmirm&chh v^t-AS*ns 1 fcMWok-ir t'-A#ASts*t6<as«c7jre-& < r 

ffiE«^ 2 7 £jr wuttEg-c. *mFHpt>(o kv>x'% t^m^xh^x, mmui. r uxa 2 7 

f b*-Atf5fcH#0 1 4 t^Lfci d&i&g-feil tf>lift£ r Aj . X»J XA<7)Jg$r*£ r n j % «*Atf> 

£fc&atk L^«^)»iBaS»S<lS t'-AfttW P-1f b'-A#A#ft «T'AStLfck & , tfb' 

36ft* ijTOrfaOfflttfifik UT^-^57T*4. -Atajltl^-lf b'-Afc<^^ft^*>*>ffift£ B fc 
Srfc. 01 StciSWCHL *0dfta&»L£fcL 

5nmM5M»)i. -t3r;fc*>jfc£6 6 5-6 7 0 s i n a = n s i n ( A/2 ) (1) 

<0H (fttla) . jSft6 7 0-6 7 5<OH(ffi«/9) . X&*). 

ifcK6 7 5-68 0<7)g (ft»r) . »[*680-68 40 (B + A)/2 = o (2) 
5^ (Eftfi^) . «ft68 5-6 90<7)ll 

e) , 1**6 9 0-6 9 5^ -etl-ril tt=s In ( (B+A) /2) /s In (A/2) 

*LTV*4. =5r*J, 015tijV»Tt, 013(c*L^ (3) 

i-hZktth. [0121]^(1) (3)*^, ^Pt^Sl^ 

[ 0 1 1 7 ] t Z hX , 0 1 6 J: 3 fc. 3td^ -ifb'-A^fi$: A , jgj^flltc J; 0 L/i U—f 

m<n&mmtfmfcZi\Z>-fifaZ7 : 7X ( + b'-A<0S[*$:A + AAk-r6i:, AWftaT-X'JXA 

<i>v4 ( - ) ^r|6ik f b'-A«, ®iS± 2 7»CjfeftA<7)W-1f b*-A*«A»L^k^ tUSSL 

T. (-)Hr7A ( + ) *-r6l^i)$tLi. T. A + AA^«S^^-ifb'-A*<7J*L^i:icO(i 

ttit. mnm^tammim2 3^m-rt>ti?.Q. 50 ftB^^tfiABt^^os^AAii, 



7. 5vra.dm??tL&ZkiJ t Wbt>tL&.Z0)Zk 
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33 
AB/AA 
=AB/AnX An/AA 

= 2sin(A/2)/(l-n! sin' (A/2))< 1 ' 2 > 

X An/A A (4) 
•CSSitS. *fflf§2 3fc<a|g|OSg8l$TDfc-ti,fc, 

[012 2] 70XJ»2 7t*.¥ffi?miiimmi* 
Ay/AA 

=— DXAB/AA 

= -DX2s i n (A/2)/(l-n 2 s i n 2 (A/2) ) 



X An/A A 

B5£tZ>ZtX\ P-1fb'-A<Difcl|A#A + AAfc£ 

[0 123]&fc* (5) jtKiJW&Ay/AAti. 0 
2 fc J: t/0 3 L Jt b'-ASftgM 1»T»JX 
A OfcBHIIES^) 2 7£JR9*I-U *ffiS8^aJffl5t 
^a5SI2 3<7)«aJBatCfc^T. &fiA<7)U-ifh*-A*>- 
AWtSttMk&KA + A A COl^- if t' -AtfASftS 

A = 2arc s i n ( (Ay/AA) /(4D 2 



(5) 

*X2 1a, 2 1b«7mtt*^H«L. y 
3. 3 ty s «s +Ayt-t-&Ct(Cj:0^^tl^. 
[0124]ft-?T. (5)£££lvC* D, A. nl 
t^AnSriigtWfilMtC^J. niJjtfA 

2 7tfgM"im%D& Jtf Act)&B#^£3*lS. 
[0125] D£5fct3&6T A£fM«-£i§ 

^ (5) **AfcOV>TJif#. 



(An/AA) 2 



) 
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+ n 2 (Ay) /AA) 2 ) d/2) 

[0126] C:cO^-£7)A»«fcJ:VaJStfta«. 
a = arcsin (nsin (A/2 ) ) ( 7 ) 

[0127] JOISffltti. @2fcJ:W r @3(^Ljf7 
yPf- b'-Ag3KgS 1 *»£>X 'J XA 2 7 £ JR >5 fl-i" J: . 
*¥P«ajJfl3fc8i;i53i2 3 (cAifrtS P-lfb'-A 
»; 014tC^tJtJ:dfc. &fiA^'5nm^rrS 
7. SAimfJltMtSgrtJilS^tiip^, 

(5)^J:0. 

A y/ A A = 7 . 5XlO- 3 /5 
A 

= 2arcsin((l. 5X1 0" 3 ) / ( 4 D 2 ( — 2 

2 

+ 1. 51 3605 2 (1. 5X10" 3 ) 2 ) <'/ 2 > ) 

(9) 

[ o i 3 o ] jarfc. ^yej.-^v-Sai'-^Hytc 
«k 6%tt£tt<^Jii*&asftLfc7 y xa 2 7 oft 

<a*¥E»^aiffl3fcfcitS?S2 3*6**Bt. 2tfctfiWy 
X2 lc7>^2WyX2 1 b£a5ttLfcW-1fb'-A<D± 
3mtJ«-SA««a<?5fflA^tHi-. fcJtf ( 6 ) 5fcfc 
<ktf ( 7) ^^^iBftAtAWftaS-. X'JXA 
2 7<7>*m£BK7tU:fc&<7)#tt^ ^4{c*-f. 

^4£fcV>T. xi . yi 2tfcffluyX2l 
w3S2UyX2 1 b<r)&%m<7)%Mi:l'yJ<ffi<r>3u&* 
ISJkt LT ; X »J XA 2 7 ^\<0V— f b'-AcOAStffifc A 50 



(8) 



(6) 

* = 1 . 5X1 O" 3 (mm/nm) 

[0 128] <I?)fc£. TyXA27<0#®£BK7 

■fh/ife^-fbAn/AAJi. 
n=l. 513605 

An/AA=-2. 8486X10" 5 (1/nm) 

[0129] tti. x»jxa2 7 t^mmmtam^M 

UJS2 3tcoig<9!ESt5:12 3mmfc-f6fc. (6)5$ 
J:0 



8486X 10" 5 ) 



£1821^X2 1 bfrt>mitzU—ft'-J>c?>3zmt 

40 <D3z£&iammmz * tx^z. ttz.m 

-$-%b*>ei , 02 . D3 . 0t . 05 , D 

>J XA 2 7 £ft®|6j§SS7 ?>RS*iB<DlEHEfta< 0 * "Cft 
SftS££jtSE#fflW4»'l>i:-tl>fc§£.. -160mm 

(01 2TJg*Lfc) ftSr. AWffikSJWiSt^fiO 
ffiSL ttJStffitcit^l. (01 2T'S£iiLfc) ftJgr. 0 
1 2lZvkLfzfi&atZlctm&ft1g.. X'JXA27Sr{tJ 
9tL*i3^<*¥l^!8fcaJ3§2 3^iB^7XtASt 
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* tzmnx-h o . ( 6 ) stta^ ( 7 ) at* o a/ 2 

[0131] 
[*4] 
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2637101 



HI11895 



-10 



-793999 



-353863 



7324531 



-331905 



-151 



-813526 



-363382 



7.754328 



-238179 



7324531 



7.754328 



-11437? 



-178326 



-11.7842] 



-173J003 



26.41873 



-012153 
-0.1233 



-83.6054 



-25 



-853581 



-36.4122 



7398374 



-2.1486 



7.998374 



-12.15831 



-167.4771 



2*78730 



-363105 



8358014 



-231988 



8358014 



-123565 



-161 8& 



27.17832 
27.595 B2 



-0.1 25 12 
-Oil 2707 



-30 



-88.1109 



-373354 



8334768 



-23961 



8334768 



-123815 



-166.417 



-35 



-903636 



-37.6897 



633034 



-23778 



833034 



-13.4357 



-150382 



2834001 
2831474 



-0.12915 
-0,13136 



-40 



-3231 64 



-38.1765 



9.146687 



-2.46S59 



9.146687 



-133225 



-145344 



-45 



-943691 



-38.6992 



9.488015 



-236017 



0/186015 



-14.4453 



-139302 



2932319 



-0.13374 
-0.1363 



-50 



-97.1219 



-393621 



9350863 



-236237 



9350863 



-1530821 
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293B9Q1 
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-993746 



-393^8 



1034413 



-2.77315 



1034413 



-153159 



-128.704 



3Q.1S651 



-0.139Q5 



-60 



-101327 



-403278 



1036917 



-239362 



1036917 



-1 63738 



-123,147 



30.79058 



-0.14201 
-O.1 4523 



-65 



-10338 



^413424 



11.12988 



-332514 
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-163885 



-70 



-106.133 



-423212 



1133071 



-3.1693 



11.63Q71 
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-108386 
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12.17698 
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^17.7672 



-117383 
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-112313 



31A7705 
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-110.638 



-433078 



12.77485 



-330361 



12.77485 



-193538 



-106,434 
-100347 



3232249 
3333508 
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832614854 


-123075071 


1835068417 


6.475342084 


-12390O459 


17A7961375 


8.739806875 


-133963967 


1834191689 


9320958446 


-13.7288182 


1834077876 


9320389378 


-14.1898615 


1927978903 


9339894517 


-143824135 


1938301084 


9381505418 


-153097571 


2039505114 


1034752557 


-15.775634 


21.48115761 


10.74057881 


-163843312 


2232732313 


11.16366157 


.-17J0407775 


2334041855 


1132020927 


-17.7506683 


2432834055 


12.11417027 


-183205988 


25300Z1084 


1239010542 


-193582760 


26.48857293 


1323328647 


-203727083 


27.73967404 


133698370Z 


-213745029 
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[0 132] Ill 2^L^7"'JXA2 7ti. ft 

1 ' = (/9xh)/(u/>S) =B i 



20 



[0133] zn-Jrv. mm^mzmtxii. m= io 
jw&ajfflft&ajas 2 3 weiajffic^Ktf t> h h v *tx •/ 

[0 134]**:. 2W&UyX2 1<r)m2\s>Xfre> 

m&mmzgftzti&i'— Ft-Aa. ryxA2 7*< 

«tBffl3K^iiJS2 3<Ofctra±£fcVvCi>±jSE3ri6]i: 
1 - 1 ' = ( l-^ 2 ) x l 

[0 13 5] ZCDtlfr. •7UTtfmLL%<%&. b- 

[0136] zoimvmimtfiiMzii. $=uz 

? ZtiAt. XUXAlBftfcHSl-T. A» 
[0 1 3 7] Z<DZbfrt>. X'JXA2 70DlHftAKK 

(&ifciij«5r[fii«ow-if b*-A^-en^iT>*ii urn? 

W£.iitLh£omftAi:!8fc-?ZZtiz£<0 . 7VT<r> 

3^t«B-c<oj6®*t®^$^t. «i»fiije^iiii±$ 

[0 138]&fc, X'JXA2 7«i. *COlfftA#02 

nzx *)mftztifzi'—ft'-j»tf : m2uyx2 ibe 

ACDRflt£fc®2 WX2 1 b tOf30>VBgi>*m'bt%: 

zumzmxEMztix^z. ztu*. zu-vm? 
zmzti£u-?\z-A(r>mmm<%h%&iz. 2 

rm\/VX2\<r>%\\'VX2\z., 3S2U>-X2 1b 
ZW&LtiU-? \L-KtfVyX2 1 a , 2 1 bff)£jE 

mfon^uztottxmitzmztiz z t tc*ti&?-& 

[0139] fclJtJWILfc J: 3 C. 3fcfi|SliiS7 fcftflS 
fc«ia<0*£«UyX2 1 t*ffil»&ajffl3fc&aJ2S2 3*50 
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* oas**?*.? t* ? .r t t&s „ t-Agh 

C7)U— fb'-A*i|R^ftuT'AI*LT&t^. Xl>X 
A2 7A^ftL^t^tCti. -ewgh^^o^Sr* 1 

1 =h/ucOfiST^-rS*\ X'JXA2 7«*£ 
tt^-S^-. h'-Aghtt, h = >9xh. UXJflftufcL 
u=u/B t%&tztb%j&{m 1 *\ 
Xh/u=/9 2 X 1 
(10) 

— rb'-A^iagco-^ttc i &»£«gawc j>^xai 

Stft££;t. »[fi<7)||tJ;oT^mw^XtJ:0^-r 
•Sftffi-fi'lSfcaa^ tT'i£|6j§ ?>:fr|6lt;:b'-A{iM£ 
•f ^-rc t COT^ SX 'J XA 2 7 SrfflV^ CI t tc J: o . 

[0140] £<0fctf>. Wm.¥ckWL%#Wj:hV-*f 
b'-At J: IB L 9 4 5 ^WffiS ifctcJ: 9£ 

ffilwm?:. »l/2i:-rSC:fc3& J srigt : S:5. 
[0 14 1 ] 018i>J:tf@19te. H2fcJ:t^H3tc 

tmx-hh. mi 8axtfmi 9t^-?;H-b' 
-j>mi/mmt. m2t5Z.xm3\z^Lfcm%gm<r>*. 
^■nwmm^y-2 5*. OTWBWwftEwawk 

S§8ii. 02t>J:V03fc*LfcS3lSia{c*L!tX 
»JXA2 7S-IX , )^^Jtt>0-CS>l»*^. 

[O14 2]018te«tl/019tC*$itl.<l:dt:. HI 

«|6j^?t^*9<026[aiggi^yX2 i^2<ovyx 
2 1 b t „ *^J8eiti5ffl5t«!aj3§2 3 1 

[0143] mxm-29^ 2imu>x2i 

(T&2VVX2 1 b*>£>aSSt$*l.;fc£T^-lFb-A 
*WP»8«l*ffl7t^ttJ3§2 3^(6|*>d J: 5 tc. il^E 

ftfffxttX'. Z-tfttfmLKK&XolzZ^X^Z. =Sr 

a. Eiff|g^2 9«Dte7tt, Sd^finfiitW^ifiJt: 

[0 144 101 3^r^L01 6 Srfflv^TSltiiKBBUc 
iotz. -7;^b'-A^^gtt>^T»i, 0*f1S : F2 
9^1fAL^-i^. 3tjST'*>l» V— mf-frt>&MZ 
tl&U- ifb'-A£7)«[fi*«5nmfi<^&ttC 

U-lf b'-AiO±^iE*|6HaM^7 . 5 u m 



30 



40 



39 



A y/ A A = 7 . 5Xl0 3 /5 
= 1. 5X10- 3 (mm/nm) 

[0145] ±fc, U-1fb'-AC7)»lfc-rSjgfi{i6 
8 0 n mT'W£>ttf>. A = 680X1 0- 6 "C*>0, 0*T 
f&72 9<0g«fc 1/CfcL Steffi fc¥fifc|&^£lS 

ft. ft?<vftfttm&hijfocomM(oBtmi 9iz^ 
[oi46] mr. mm- 2 ^m-^mz^x * 10 
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[0 1 4 7 ] ®mm-'t%b*>X.isxUv hW?2 9iZ 

5g&£a. Mtmv. EVifiZV' t^tk. Ztl? 

fatfScthk* (V+V =2ebt%Zt£) , HI 

(fflft) * <*-V ) fc-t&fc. ^ffit^2 9<7)¥ 
ffig?fc<o>5:-fft0bfcL OT^-r (11) sSfcSirtrf 



<9b = arcsin (A/ (2a) /cos ( (V-V ) /2 ) ) 

(11). 

-Id?, *AAIi. 
mA= (s 1 n?+s 1 n?' ) a 

&£U m=±l, ±2 

(12) 

#j£94*>, (12) 5S£6fc»-bT. fljg#i*AV /& 
A¥" /AA 

= l/a((l-((mA/a)-sint)' )"'« ) 

(13) 

[0 148] ar. ~7vxj±27*®m^h%ktmmz 
mtef29*nmL. wnmk&mmi\K&23 

afc»*A + a a (nv-f b'-A^Ai*-ri»fis<o-5-n* 

Ay/A A 
= -DXA*' /AA 

= -Dxl/a ( ( 1- ( (mA/a) -sin^)' ) d'*> 

(14) 

KH^ft^ t T\ W-if b'-A<7>a*A*iA + AA Tfc^-f (15) sSfcJ: O^^ii*. 

iz$m itz^co 2tm.vv xvcois—f b-A[ag<7)^ 

arcs in ( (mA/a) ± (1- (D* / (Ay/ A A ) 2 a 2 ) ) d>» 
) 



2tefflUyX21tO^^<7)WyX2 1a. 
2 1btf*8tt*>£>ft«U -ecOfe^Sr. y sns ty sns 
+ Ayfc-ri»t. Ay/AA^ftSClfcA^S. 

[ o 1 4 9 ] £ zx\ mm-2 9 t^mmktam^t 
®&%2 3 1 flfficomm d t-r & t . 



) 



[0 1501WT, ( 1 5) AlC&VC. a, m. Dfc 

ZVVZWifcL. ZCDVt (12)5&&»<S>V (1 

1 ) 5W>0b£. -Ht-fft##>5. =5rJ3. V fi. 
f =arcsln ( (mA/a) - s 1 n¥) 

(16) 

[0 151]WT(C nyta-^ySilz-ygyC* 



( 15) 

+xzmMm(?yt!^*L>»mtLt:®iftm L 2 9 t*¥ 

^«ffiiaiffl*«!a!2§2 3 fccoffiJSL @Sf^2 9^A 
SW. I5ttTte^2 9*^coa5lt«i><):tXIll»f1^F2 9W 

40 mm^mmmrm&ob^miz^t. 

[0152] 
[*5] 



(22) »P1 1-1 94285 

4 1 42 



1 


CO 
r- 
eg 

CD 

in 

CD 

r 


CD 
CM 
CD 

r- 

CO 
CM 
r* 
o 


! 0.7678198781 


CO 
CO 

o 
o> 

00 
CM 

o 

CD 

d 


m 

CM 
O 
00 
CM 
CD 
CD 

o> 
o 


! 0.4233978231 


o 
r- 

in 
o 
cn 

CD 
CO 

d 


3.1178138991 


CO 
CM 
CO 
CO 
CO 

<cr 

CO 

^ 


1 0.9870024881 


1 0.7354890241 


I 0.5863964271 


1 0.4892048971 


CM 

CO 

1 

GO 

o 


CD 
CD 
CO 
CO 

tn 

CO 

CO 

d 


I 


CO 

r- 
cm 

r 

Ico 

CnJ 

too 


lo 
in 
CO 
ID 
CO 

'cr 

CO 

r*- 
1 


CO 
CO 
CO 

CO 
CO 

r- 
1 


io 

o> 
m 

CO 

O 

CO 

io 
d 


CO 
LO 
O 
CO 

CD 
CD 


r- 

CO 

CD 
CO 
CO 
co 

CM 
CO 

\ 


r- 

«— 
m 
r- 
O 

r*: 
p— 
m 
I 


CO 
CO 
CO 

o 

T"" 
CO 

CO 
«M» 
1 


CM 
CO 
CO 

CO 
CO 
CD 

<N 

CM 


p- 
o 

CO 

cd 
o 
p** 

CO 
CD 
CO 

1 


CM 
CO 
CO 

-cr 

CO 
CO 

r- 


LO 

r- 

CO 

CO 
CO 

in 

T 


CM 
CO 
CO 

-*r 
co 

CO 

<N 

r 


§ 

CD 

o 
o 

CM 
1 


CO 

r- 

CM 
LO 


i 

i 


GO 
CNJ 
CO 

lo 
|co 

CO 
CO 
CM 
CO 
too 


^1- 

CD 

o 
o 
5 

§ 


CO 

o 

CO 
OJ 
CO 

o 

CO 


CO 

s 

io 

CO 


CO 
If) 
CO 
CO 
CD 

r* 

CO 


CM 
CO 

o 

CO 

s 

CO 

o 

CO 
CD 


in 
ta- 
rn 
co 

CO 

o 
m 

CO 

m 


CO 

co 

CD 
CM 

m 


r- 

CM 

in 
co 

CO 
CM 
CM 
O 
CO 


«r 
o 

O 

CD 
CD 

CO 
CO 

CO 


r- 

CD 
CO 
CM 
CO 
r- 

CO 

r- 

CO 

CM 


CO 
CO 

o 

CO 
CM 
CD 

co' 


CO 

m 

CM 
LO 

-^r 

CM 
CO 
CM 


CO 
CM 
CD 

r- 
co 
r- 

CO 
CM 


CM 
p*» 

CO 
CM 

CO 

r*- 
co 




o 

CM 


o 

CO 


o 


o 

lo 


o 

CO 


o 


o 

CO 


o 


O 
CM 


o 

CO 


o 


O 
LO 


O 
CD 


o 


o 

CO 


































S 


Id 


d 


d 


d 


d 


d 


d 


o 

d 


to 

o 

d 


in 
oi 
o 
d 


CO 

p 
d 


LO 
CO 
O 

d 


LO 

o 
d 


LO 

o 
d 


&n 

tn 
o 

d 


31 

































Yafc3Yb x 3Mafc3Mb. 3Cat 3Cbi>J:tf 
3 B a t 3 Zb<r)m^^mW,Zfto5£m%?) 

[0153] tth*>. 1 mmt^ffM 

&u>x2 1 t^^mwmtam^mtam 3 t^na^t 

1. m&<r>mizX'?x&igi)s>xiz£r)mii-z>Q.sr* 



* ti&tstfm t?mfi$<7)-fimzt'-j»m.z-tL>-?z 
t<r>T£hmm i 29zm^&ztiz±*) . %m$m 
W7<r>mmtfm-<r)mmT-hz>i%£iz. &&<rmt 
iz* o»**^asL^w- ^-^iAi^mmktamt 

[0154] Z.<r)Kih. Wm&tti&tfWsh^— f 

fiS<Wi£. *«il/2i:-tS^fc*^fc : 5:S. 
[0155] 

[1191^*] mMmttzX 0 izc\e>m\cry?>}sf-V 
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1-1 942 8 5 
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X2 1 t7k^«8«ltBffl^aiSl2 3tOSc^g}4j 

fi*^ OtffitbW^&gfc^-f £ £ <7)T 

^|,7-'JXA27Srfflv^ii:fcJ:0. #«|6l8B.7«0 

[0156]**, £<0»ffltf>v;P?-b-.*Jfel9SB 
(i. 3K«|6l^S7i:«Mfc<o[ac^«wyX2 1t7KT 

s«u >xizx *) mi-? i &m#tim. t mm tx-mm 

[0157] dilt J; 0 . W-if t'-A«??^iEfr|oIc7) 
[0 158] ftot, fe-fft.^V^7-M«5r^^r 
[ 0 1 5 9 ] «fi&S«i. 1 Wr>*-X't>hii>t>. 

[@i i zco^mffmmcnmmx'hh^ti^-ii-M.m^t 



m2] muz^Lti^-mmmm^t^f'^- 

[03] 02fc^L*rV/H-b'-Agft§§a£, 3Wl 

[H4 ] m2\iz^ttzm^Wizii»hm^mi(^^ 
m5\m2ttLtzm^Wizm^e>ixhv>xitiA' 
[06] m5iz^u^yxt^y^mibmt^ 

[07] 02t*LfcS3^at*i^T. A-7S5 
f8£UWI>«l60. 

[08] ®2&filtcS%gMliZ&ftht>7-&fli$ 1 7 
-fc«fc O^JfcSflS 2*x 4 fe^-if b'-AfflSOSQ 
££#|Sg|3]ffi£itQH-SfmB. 

[09] H2C*LfcS3iaeilBc*iV»T, *f0iiU55 
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-^fi^-r&ti«^iiBW-s.«iB&0. 

[010] B2fc*Lfclt3lSaK:*NvC. 3flf|6]gS 

[0i i ] H2ic*ufc*jsaK:tiy^ 



[01 2] H2t*Lfc*aaat:ffl»-^*i4*«MfiE 
^^^8tfflK*trsiSiii*|6|*^*fc«"S0. 

[013] ^mfoi—fm?^- h* -/ f y^tc i 

[014] 01 2fc*LfcTUXAtf)*Ht£1#£*Sfc 
ftLfc*£fc. 2«DttU>X*jljaLT«jBCtS«3*L 

[015] 02fc^Lfcv;l^b'-A^3^S*»£7 , y 
X&HRQftUsRBT. y*W5>OU— fb' 
-Atf>feR#0 1 4 tc^ L*: J: d $riSJ£-&JI£fl;£^ 
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(54) MULTIBEAM EXPOSURE DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To prevent the occurrence 
of color slippage or the blur and blot of a line picture by 
decreasing the mutual shift of the respective beams and 
exactly superimposing the image, in an exposure device 
for scanning plural beams. 

SOLUTION: This exposure device 1 comprises a prism 
27 capable of changing the transmission angle of a laser 
beam from a light source by matching the fluctuation of 
wavelength due to the temp, change, and shifting the 
beam position by the same amount as the positional 
deviation amount generated by the image forming lens 
due to the difference of wavelengths in the reverse 
direction in the optical path between an image forming 
lens 21 , located between a light deflection device 7 and 
an image plane, and a photodetector 23 for detecting horizontal synchronization. Thus, laser 
beams are guided to the same position on the detecting surface of the photodetector for 
detecting horizontal synchronization even when the wavelength of a light beam, from a light 
source transmitting two laser beams for every color being divided into color components, is 
fluctuated due to the temp, change. 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention is used for two or more dram method color printer equipment, 
two or more dram method color copying machine, a multicolor color printer, a multicolor color copying 
machine, a monochromatic high volume laser printer, a monochromatic high-speed digital copier, etc., 
and relates to the multi-beam aligner which scans two or more light beams. 
[0002] 

[Description of the Prior Art] For example, with image formation equipments, such as color printer 
equipment using the image formation unit containing two or more photo conductor drums, or a color 
reproducing unit, the aligner which offers, two or more image data, i.e., two or more light beams equal 
to the number of image formation units at least, corresponding to the color component whose color was 
separated, is used. 

[0003] Two or more semiconductor laser components to which this kind of aligner emits the light beam 
of the predetermined number corresponding to the image data for every color component the color of 
was separated, The 1st lens group which narrows down the cross-section beam diameter of the light 
beam to which each semiconductor laser component was emitted to predetermined magnitude and a 
predetermined configuration, The light beam group narrowed down to predetermined magnitude and a 
predetermined configuration by the 1 st lens group It has the 2nd lens group which carries out image 
formation of the light beam deflected by the deviation equipment deflected by reflecting in the direction 
where the record medium holding the image formed of each light beam is conveyed, and the direction 
which intersects perpendicularly continuously, and deviation equipment to the position of a record 
medium. 

[0004] The aligner mentioned above is set by the image formation equipment applied, and is classified 
into the example using two or more aligners corresponding to each of each image formation unit, and the 
example [ light beams / two or more ] using the multi-beam aligner which can be offered with one 
aligner. In addition, the high speed printer equipment in which image formation that the image of high 
resolution can be formed by exposing the image data of the same color to juxtaposition today for 
improvement in the speed of an image formation rate and improvement in resolution and high-speed 
moreover is possible is also proposed. 
[0005] 

[Problem(s) to be Solved by the Invention] By the way, in the aligner mentioned above, in order to 
improve improvement in the speed and resolution of image formation equipment, when the rotational 
frequency of the reflector of deviation equipment is increased, an expensive air bearing is needed for the 
bearing device in which a reflector is held pivotable. Moreover, while an upper limit exists also in the 
rotational frequency of a motor, the drive circuit of a high-speed pivotable motor for the cost of a simple 
substance to rotate a motor moreover greatly is also expensive, and it has the problem which cannot 
expect the increment in the rotational frequency corresponding to increase of cost. In addition, 
increasing the rotational frequency of a reflector has the problem on which a whizzing sound increases 
while accelerating the windage loss of a reflector. 

[0006] On the other hand, if the number of reflectors is increased, the increment in the rotational 
frequency of a motor can be suppressed, but since a picture frequency increases, there is a problem on 
which the high noise component of a possibility that a picture signal (image data) may be overlapped 
increases. Moreover, raising a picture frequency has the problem which brings about various constraint 
in the circuit design of a control circuit, or mounting. 

[0007] For this reason, the multi-beam exposure which can reduce each of the engine speed of a 
reflector and a picture frequency by deflecting two or more light beams at once (scan) and which was 
mentioned above is already proposed. 

[0008] By the way, in multi-beam exposure, the approach of compounding the light beam by which 
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outgoing radiation was carried out from each light source using two or more light sources for every 
color component decomposed into the color component per color component, and deflecting as one light 
beam (scan) is used, and the semiconductor laser component is used as the light source. 
[0009] However, as for the wavelength of the light beam (laser beam) emitted from a semiconductor 
laser component, it is known with the temperature of the environment where a laser component is 
installed that luminescence wavelength will change. Moreover, semiconductor laser components differ 
in the amount of fluctuation of the luminescence wavelength to a temperature change separately. In this 
case, if temperature differs around each semiconductor laser component or a difference appears in the 
degree of aging of each laser component, dispersion will appear in the wavelength of the light beam 
which comes out of each light source. 

[0010] Furthermore, even if it compares and makes luminescence wavelength in agreement from the 
mode hopping phenomenon in which about 1.5nm of luminescence wavelength changes to 0.1 -degree 
about C temperature change as a description of a semiconductor laser component existing under a 
certain conditions, it is difficult to arrange the luminescence wavelength of all laser components with 
homogeneity in the large environmental temperature range. 

[001 1] Thus, the thing for which the luminescence wavelength of the light beam emitted from each 
semiconductor laser component by the temperature change is changed For example, the beam detection 
sensor for horizontal synchronization detection is arranged in a location equivalent to the image surface. 
That made the light beam emit light before the timing to which a beam passes a sensor, and the light 
beam carried out incidence to the sensor as detecting and a light beam being in the same location at the 
time of the detected timing Even if the timing a light beam carries out [ timing ] incidence to a sensor is 
the same in the detection of a horizontal synchronization which writes in an image, and pinpointing of a 
beginning location noting that it enters to an image field after fixed time amount after that, it will 
become the include angle from which the swing angle at the time of a light beam being guided in each 
reflector of deviation equipment differs. 

[0012] Namely, if an image is written in after fixed time amount which detected that the light beam 
carried out incidence of the location of a beam detection sensor to the sensor when luminescence 
wavelength was changed by the temperature change, since it was immobilization Although the 
beginning location of an image is maintained in general uniformly, write it out, and it sets in a location 
and the termination location of exposure of the image of the opposite side. When variation of the swing 
angle on each reflector of deviation equipment is set to deltatheta by changed part of wavelength which 
changed with change of temperature, there is a problem which a twice as many change (2xdeltatheta) as 
this produces, and <TXF FR=000 1 HE=250 WI=080 LX=0200 LY=0300> Keep. 
[0013] This has the problem which produces the phenomenon in which a color gap and the planned 
color are Unreproducible etc., and produces the fall and jitter of resolution by fluctuating the outer 
diameter and configuration of a dot (aggregate of the light beam on a photo conductor) which constitute 
an image in high speed printer equipment in color printer equipment. 

[0014] In the aligner which scans two or more beams, the purpose of this invention reduces the gap 
between each beam, forms an image correctly, and is to offer the aligner which a color gap or the fall of 
resolution does not produce. 
[0015] 

[Means for Solving the Problem] This invention is what was made based on the trouble mentioned 
above. Two or more light sources, The optical means before a deviation which gives a predetermined 
property to light from two or more of these light sources, and the deflection means which deflects the 
light from a front [ this deviation ] optical means in the 1st direction, In the multi-beam aligner which 
has the lens to which the predetermined image surface is made to carry out image formation of the light 
deflected by this deflection means at uniform velocity, and an optical detection means to detect the light 
which passed said lens and to output a predetermined signal The multi-beam aligner characterized by 
having arranged the optical element which changes an outgoing radiation angle corresponding to 
fluctuation of the wavelength of the light emitted from each of two or more of said light sources into the 
optical path between said deflection means and said detection means is offered. 
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[0016] Moreover, the optical element of this invention is characterized by the plane of incidence arid the 
outgoing radiation side of a cross section in a direction parallel to the 1st direction being the prism 
which has include angles other than 0 degree. 

[0017] Furthermore, this invention is characterized by the beam of light which carries out 
PURIZUMUHE incidence, the include angle which the plane of incidence of prism makes, and the beam 
of light which carries out outgoing radiation from prism and the include angle which the outgoing 
radiation side of prism makes being equal. 

[0018] Furthermore, the prism of this invention uses as a vertical angle the angle pinched by plane of 
incidence and the outgoing radiation side, and the die length of each field is characterized by having the 
cross section of an equal isosceles triangle. 

[0019] When the light deflected by the deflection means carries out incidence of the vertical angle of the 
prism of this invention to said lens, it is characterized by being turned in the direction in which the 
distance between the reflective spot of the light in said deflection means and said lens serves as min 
further again. 

[0020] Furthermore, the optical element of this invention is characterized by being the diffraction 
grating by which the grid was arranged in the 1st direction. 

[0021] The optical element of this invention is characterized by being the diffraction grating with which 
the slot is cut in the 1st direction and the direction which intersects perpendicularly further again. 
[0022] Furthermore, the optical means before a deviation which summarizes this invention so that it can 
consider that the light from two or more light sources and two or more of these light sources is one light, 
and gives a predetermined property, The deflection means which deflects the light from a front [ this 
deviation ] optical means in the 1st direction, and the lens which carries out image formation of the light 
which extended in the 1st direction of the above and was deflected by said deflection means at uniform 
velocity on the predetermined image surface, It is the location at which the light which was optically 
defined as the above-mentioned predetermined image surface by the distance of equivalence, and passed 
said lens arrives. An optical detection means to be arranged to fields other than the image field of said 
predetermined image surfaces, to detect the light which passed said lens, and to output a predetermined 
signal, The multi-beam aligner characterized by having arranged the optical element which changes an 
outgoing radiation angle corresponding to the fluctuation to change of the temperature of the wavelength 
of the light emitted from each of two or more of said light sources into the optical path between said 
lenses and said detection means is offered. 

[0023] The optical means before a deviation which summarizes this invention so that it can consider that 
the light from two or more light sources and two or more of these light sources is one light, and gives a 
predetermined property further again, The deflection means which deflects the light from a front [ this 
deviation ] optical means in the 1st direction, and the lens which carries out image formation of the light 
which extended in the 1st direction of the above and was deflected by said deflection means at uniform 
velocity on the predetermined image surface, It is the location at which the light which was optically 
defined as the above-mentioned predetermined image surface by the distance of equivalence, and passed 
said lens arrives. An optical detection means to be arranged to fields other than the image field of said 
predetermined image surfaces, to detect the light which passed said lens, and to output a predetermined 
signal, It is arranged in the optical path between said lenses and said detection means, and is related in 
said 1st direction. An outgoing radiation angle is changed in accordance with fluctuation of the 
wavelength by change of the temperature of the light from said two or more light sources. By shifting 
the location where the amount of location gaps and amount on said predetermined image surface 
generated with said lens are the same, and light reaches in the reverse sense direction according to the 
difference of wavelength When the reflector of said deflection means is the same angle of rotation, the 
multi-beam aligner characterized by having the optical element which shows the light in which 
wavelength was changed by change of temperature to the same location on the detection side of said 
detection means is offered. 

[0024] Furthermore, the optical means before a deviation which summarizes this invention so that it can 
consider that the light from two or more light sources and two or more of these light sources is one light, 
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and gives a predetermined property, The deflection means which deflects the light from a front [ this 
deviation ] optical means in the 1st direction, and the lens which carries out image formation of the light 
which extended in the 1st direction of the above and was deflected by. said deflection means at uniform 
velocity on the predetermined image surface, It is the location at which the light which was optically 
defined as the above-mentioned predetermined image surface by the distance of equivalence, and passed 
said lens arrives. An optical detection means to be arranged to fields other than the image field of said 
predetermined image surfaces, to detect the light which passed said lens, and to output a predetermined 
signal, It is arranged in the optical path between said lenses and said detection means, and is related in 
said 1st direction. By changing an outgoing radiation angle in accordance with fluctuation of the 
wavelength by change of the temperature of the light from said two or more light sources, and shifting 
the location where the amount of location gaps and amount which are generated with said lens are the 
same, and light reaches in the reverse sense direction according to the difference of wavelength The 
multi-beam aligner characterized by having the optical element which reduces a gap of the beginning 
location of the 1st direction of the above produced when it wrote out by the light from which criteria 
wavelength and wavelength differ and timing shifted, and the main scanning direction location in the 
opposite side is offered. 
[0025] 

[Embodiment of the Invention] Hereafter, the gestalt of implementation of this invention is explained to 
a detail with reference to a drawing. 

[0026] The color picture formation equipment with which the multi-beam aligner which is the gestalt of 
implementation of implementation of this invention is incorporated is shown in drawing 1 . In addition, 
with this kind of color picture formation equipment, in order to display the color of arbitration with 
subtractive color mixture, usually Y (yellow), i.e., "yellow", M (Magenta), i.e., "crimson", C 
(cyanogen), i.e., "purple-blue", and B (black), i.e., "black" (however, black) Four kinds of image data ' 
whose color was separated for every color component [ being used for formation of black monochrome 
images, such as inking which replaces the image field which each of yellow, a Magenta, and cyanogen 
overlaps and displays black in one color, and an alphabetic character manuscript, ], Since various 
equipments which form an image for every color component corresponding to each of Y, M, C, and B 
are used 4 sets, suppose that the equipment corresponding to the image data and each for every color 
component is identified by adding Y, M, C, and B to each reference mark. 

[0027] As shown in drawing 1 , image formation equipment 100 has the 1st thru/or 4th image formation 
section SOY, 50M, 50C, and SOB which forms an image for every color component whose color was 
separated. 

[0028] Each image formation section 50 (Y, M, C, and B) By 1st clinch mirror 33B of multi-beam light- 
scanning equipment 1 and the 3rd clinch mirror 37Y, 37M, and 37C which are explained in full detail in 
the latter part using drawing 2 and drawing 3 Under the light-scanning equipment 1 corresponding to 
each of the location by which outgoing radiation is carried out, the laser beam L for exposing the image 
information of each color component (Y, M, C, and B) is arranged at the serial in order of 50Y, 50M, 
50C, and SOB. 

[0029] The conveyance belt 52 which conveys the imprint material which has the image formed through 
each image formation section 50 (Y, M, C, and B) imprinted by the lower part of each image formation 
section 50 (Y, M, C, and B) is arranged. 

[0030] The belt driving roller 56 and tension roller 54 which rotate in the direction of an arrow head are 
built over the conveyance belt 52 by the motor which is not illustrated, and it rotates at the rate of 
predetermined in the direction which the belt driving roller 56 rotates. 

[0031] Each image formation section 50 (Y, M, C, and B) has the photo conductor drums 58 Y, 58M, 
58C, and 58B on which it is formed in the direction of an arrow head in the shape of [ pivotable ] a 
cylinder, and the electrostatic latent image corresponding to the image exposed by light-scanning 
equipment 1 is formed. 

[0032] Around each photo conductor drum 58 (Y, M, C, and B) The electrification equipments 60Y, 
60M, 60C, and 60B which provide each photo conductor drum 58 (Y, M, C, and B) front face with 
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predetermined potential, The developers 62Y, 62M, 62C, and 62B developed by supplying the toner 
with which the color corresponding to the electrostatic latent image formed in the front face of each 
photo conductor drum 58 (Y, M, C, and B) is given, Each photo conductor drum 58 (Y, M, C, and B) is 
countered from the tooth back of the conveyance belt 52 in the condition of having made the 
conveyance belt 52 intervening between each photo conductor drum 58 (Y, M, C, and B). The imprint 
equipments 64 Y, 64M, 64C, and 64B which imprint the toner image of each photo conductor drum 58 
(Y, M, C, and B), the record medium P, i.e., the record form, conveyed with the conveyance belt 52, 
Each imprint equipment 64 () [ Y, M, ] [ C] and the photo conductor drum 58 (Y ~) which was not 
imprinted on the occasion of the imprint of the toner image to the form P by B M, C, and the residual 
toner on B The electric discharger 68 (Y, M, C, and B) from which the residual potential which 
remained on the photo conductor drum 58 (Y, M, C, and B) after the imprint of the toner image by the 
cleaner 66 (Y, M, C, and B) and each imprint equipment 64 (Y, M, C, and B) to remove is removed It is 
arranged in order along the direction which each photo conductor drum 58 (Y, M, C, and B) rotates. 
[0033] The form cassette 70 which has held the record form P with which the image formed of each 
image formation section 50 (Y, M, C, and B) is imprinted under the conveyance belt 52 is arranged. 
[0034] It is the end of the form cassette 70, and it is formed in general in the side close to a tension roller 
54 in the shape of a half moon, and the send roller 72 which takes out at a time one sheet of form P held 
in the form cassette 70 from the topmost part is arranged at it. 

[0035] Between the send roller 72 and the tension roller 54, the resist roller 74 for adjusting the tip of 
one sheet of form P picked out from the cassette 70 and the tip of the toner image formed in photo 
conductor drum 58of image formation section SOB (black) B is arranged. 

[0036] It is near the resist roller 74 and the tension roller 54 between 1st image formation section SOY, 
and the adsorption roller 76 which provides with electrostatic predetermined adsorption power one sheet 
of form P conveyed to predetermined timing with the resist roller 72 is arranged in the location which 
counters substantially on the periphery of the conveyance belt 52 corresponding to the location where a 
tension roller 54 and the conveyance belt 52 touch. 

[0037] On the periphery of the conveyance belt 52 which is the end of the conveyance belt 52, and near 
the belt driving roller 56, and touched the belt driving roller 56 substantially The resist sensors 78 and 
80 for detecting the location of the image imprinted by the image or Form P formed in the conveyance 
belt 52 A predetermined distance is kept from the shaft orientations of the belt driving roller 56, and it is 
arranged (since drawing 1 is a transverse-plane sectional view, the 1st sensor 78 located ahead [ space ] 
in drawin g 1 does not appear). 

[0038] It is on the periphery of the conveyance belt 52 which touched the belt driving roller 56, and the 
conveyance belt cleaner 82 from which paper, **, etc. of the toner which adhered on the conveyance 
belt 52, or Form P is removed is arranged in the location which does not touch the form P conveyed with 
the conveyance belt 52. 

[0039] In the direction in which the form P conveyed through the conveyance belt 52 secedes from a 
tension roller 56, and is conveyed further, the anchorage device 84 fixed to Form P in the toner image 
imprinted by Form P is arranged. 

[0040] The multi-beam aligner built into the image formation equipment shown in drawing 1 is shown 
in drawing 2 and drawing 3 . 

[0041] As shown in drawing 2 and drawing 3 , the multi-beam aligner 1 The light sources 3Y, 3M, 3C, 
and 3B which output a light beam towards each of the 1st [ which was shown in drawing 1 ] thru/or 4th 
image formation section 50Y, 50M, 50C, and 50B, Each light source 3 (Y, M, C, and B) As a deflection 
means which deflects the emitted light beam with a predetermined linear velocity toward the peripheral 
face of the photo conductor drums 58Y, 58M, 58C, and 58B of the 1st [ which was shown, the image 
surface, i.e., drawing 1 , arranged at the position, ] thru/or 4th image formation section 50Y, 50M, 50C, 
and SOB (scan) It has optical deflection equipment 7 of one ******. In addition, between optical 
deflection equipment 7 and each light source 3 (Y, M, C, and B), the optical system 5 (Y, M, C, and B) 
before a deviation is arranged, and the deviation glory study system 9 is arranged between optical 
deflection equipment 7 and the image surface, respectively. Moreover, the direction where each laser 
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beam is deflected by optical deflection equipment 7 (scan) is indicated to be a main scanning direction, 
and the direction which intersects perpendicularly with each of the axis with which optical deflection 
equipment serves as criteria of the deviation actuation given to a laser beam as the laser beam which a 
main scanning direction and optical deflection equipment scanned (deviation) serves as a main scanning 
direction is indicated to be the direction of vertical scanning. Therefore, the direction of vertical 
scanning of the laser beam deflected by the multi-beam aligner 1 is in agreement in the direction to 
which the direction and the conveyance belt 52 which the photo conductor drum 58 (Y, M, C, and B) of 
the direction 50 (Y, M, C, and B), i.e., each image formation section, where a record form is conveyed 
rotates are moved in the image formation equipment 100 shown in drawing 1 . Moreover, a main 
scanning direction turns into a direction where a record form is conveyed, and a direction which 
intersects perpendicularly. 

[0042] Two semiconductor laser component 3Ya and 3Yb, 3Ma and 3Mb(s), 3calcium and 3Cb(s), 3Ba, 
and 3Bb(s) are located in a predetermined array, and each light source 3 (Y, M, C, and B) is constituted 
by every color component, i.e., Y (yellow), M (Magenta), and C (cyanogen), whose color was separated, 
and B (black, i.e., black). 

[0043] The laser beams LYa and LYb by which outgoing radiation was carried out from each of laser 
3Ya whose optical system 5 before a deviation is each light source and 3 Yb, 3Ma and 3Mb(s), Scalcium 
and 3Cb(s), 3Ba, and 3Bb(s), It is compounded by one, respectively by the group composition mirrors 
15Y, 15M, 15C, and 15B which summarize LMa, LMb, LCa and LCb, and LBa and LBb to one laser 
beam for every same color component. The color composite mirrors 19M, 19C, and 19B are alike, 
respectively. More One more laser beam L{(LYa+LYb) =LY, =(LMa+LMb) LM, =(LCa+LCb) LC, 
And (LBa+LBb) it is compounded as =LB} and shows around towards optical deflection equipment 7. 
[0044] in addition, the light source 3 (Y, M, C, and B), the group composition mirror 15 (Y, M, C, and 
B), and the group composition mirrors 15Y, 15M, 15C, and 15B - respectively ** — the color 
composite mirrors 19M, 19C, and 19B - respectively — ** — in between, the finite focal lens 13 
explained in full detail in the latter part using drawing 4 , drawing 6 , and drawing 8 , the diaphragm 14, 
and the cylinder lens 17 are formed. 

[0045] Optical deflection equipment 7 has motor 7b which makes a main scanning direction rotate body 
of polygon mirror 7a and body of polygon mirror 7a by which the page [ 8th ] flat-surface reflector 
(plane mirror) has been arranged in the shape of a regular polygon at the rate of predetermined. In 
addition, body of polygon mirror 7a is formed in the revolving shaft of motor 7b in one. 
[0046] Body of polygon mirror 7a is formed of aluminum. Moreover, after each reflector of polygon- 
mirror 7a is started along the direction of vertical scanning, a cutting plane is provided with it by surface 
protective layers, such as a silicon dioxide (Si02), being vapor-deposited. 

[0047] two pieces which optimize the configuration and location on the image surface of the laser beam 
L (Y, M, C, and B) from which the deviation glory study system 9 was deflected by polygon-mirror 7a 
(scan) - seeing - the image formation lens 21, i.e., the 1st, and the 2nd image formation lens 21a and 
21b - In order to adjust the horizontal synchronization of each laser beam L (Y, M, C, and B) which it 
deviated [ laser beam ] with optical deflection equipment 7, and had the two image formation [ a set of] 
lens 21 passed It turns to the photodetector 23 for horizontal synchronizations and the photodetector 23 
for horizontal synchronizations which detect each laser beam L. It is arranged between the clinch mirror 
25 for horizontal synchronizations and the clinch mirror 25 which turn up each laser beam L, and the 
photodetector 23 for horizontal synchronization detection. Each laser beam L reflected by the clinch 
mirror 25 towards the photodetector 23 for horizontal synchronization detection Even if it is the case 
where the wavelength of each laser beam L originated in change of the temperature of the part 
(environment) by which the laser component (light source 3 (Y, M, C, and B)) is arranged, and it 
changes Each laser beam L (Y, M, C, and B) by which constructed the incidence location on the 
detection side of the photodetector 23 for horizontal synchronization detection 27 or 2 optical-path 
amendment components which can be made in agreement in general, and outgoing radiation was carried 
out in 2nd image formation lens 21b of the image formation lens 21 Two or more mirror 33Y to which it 
shows each laser beam L and the corresponding photo conductor drum 58 (Y, M, C, and B) (yellow 1st), 
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35 Y (yellow 2nd), 37Y (yellow 3rd), 33M (Magenta 1st), It has protection-against-dust glass 39 (Y, M, 
C, and M) which carries out the protection against dust of 35M (Magenta 2nd), 37M (Magenta 3rd), 33C 
(cyanogen 1st), 35C (cyanogen 2nd), 37C (cyanogen 3rd), 33B (only for black), and the light-scanning 
equipment 1 containing many optical elements mentioned above. 

[0048] Next, the optical system 5 before a deviation between each of laser 3Ya, 3Yb, 3Ma, 3Mb, 
3calcium, 3Cb, 3Ba, and 3Bb(s) and the optical deflection equipment 7 which constitute each light 
source 3 (Y, M, C, and B) is explained to a detail for every laser. 

[0049] the yellow 1st to which each light sources 3Y, 3M, 3C, and 3B carry out outgoing radiation of 
the laser beam LY, respectively as shown in drawing 2 - with laser 3Ya and 2nd laser of yellow 3Yb 
Magenta 1st which carries out outgoing radiation of the laser beam LM - laser 3Ma and Magenta 2nd ~ 
with laser 3Mb 1st laser of cyanogen 3calcium which carries out outgoing radiation of the laser beam 
LC, and cyanogen 2nd - it has **** 1 laser 3Ba which carries out outgoing radiation of the laser beam 
LB to laser 3Cb, and **** 2 laser 3Bb. In addition, the laser beams LYa and LYb by which outgoing 
radiation was carried out from each of laser 3Ya which constitutes each light source, 3Yb, 3Ma, 3Mb, 
3calcium, 3Cb, 3Ba, and 3Bb(s), LMa, LMb, LCa and LCb, and LBa and LBb It is compounded for 
every same color component by the group composition mirrors (a half mirror, i.e., the 1st synthetic 
mirror) 15Y, 15M, 15C, and 15B of an incidence laser beam which reflect 50% in general and penetrate 
50% in general, respectively. It is compounded by the color composite mirrors (2nd synthetic mirror) 
19M, 19C, and 19B* and shows around towards optical deflection equipment 7. Moreover, the laser 
beams LYa, LMa, LCa, and LBa by which outgoing radiation was carried out from each of laser 3Ya 
which constitutes each light source, 3Ma, 3calcium, and 3Ba(s) Before being compounded with each of 
the laser beams LYb, LMb, LCb, and LBb which make a pair with half mirrors 15Y, 15M, 15C, and 
15B Spacing of the direction of vertical scanning is set as predetermined spacing by setting the angle of 
reflection of the corresponding galvanomirrors 18Y, 18M, 18C, and 18B as a predetermined include 
angle. 

[0050] The optical system 5 before a deviation so that it may explain in full detail using drawing 4 (the 
laser beam L of arbitration is shown as a representative) With the diaphragm 14 which gives the cross- 
section shape of beam of arbitration to the laser beam L which passed the finite focal lens 13 which 
gives predetermined focusing nature to the laser beam L by which outgoing radiation was carried out in 
laser 3, and the finite focal lens 13, a half mirror (1st synthetic mirror) 15, and a half mirror 15 The 
cross-section shape of beam of the laser beam L by which outgoing radiation was carried out in laser 3 is 
prepared in a predetermined configuration including the cylinder lens 17 which gives further 
predetermined focusing nature to the compounded laser beam L about the direction of vertical scanning, 
and the reflector of optical deflection equipment 7 is shown. In addition, the lens (or the plastic lens 
which is not illustrated was really fabricated) with which the finite focal lens 13 stuck the plastic lens 
which for example, UV (Urtra-Violet= ultraviolet rays) hardening mold does not illustrate on one [ at 
least ] field of the laser plane of incidence of for example, an aspheric surface glass lens or a spherical- 
surface glass lens and an outgoing radiation side is used. Moreover, laser 3, the finite focal lens 13, and 
the diaphragm 14 are held at one by the lens holder 1 1 explained below using drawing 5 . 
[0051] As shown in drawing 5 (the laser 3 of arbitration and the corresponding lens holder 1 1 are shown 
as a representative), it is a product [ as opposed to change of temperature for high process tolerance ] 
made from aluminum die casting with little formation of a form status change in one side of owner 
Perilla frutescens (L.) Britton var. crispa (Thunb.) Decne., and the lens holder 1 1 is arranged [ top / 
crevice 10a ] movable in the crevice 10a top along the direction of arrow-head X on crevice 10a of the 
base plate 10 holding the component of the optical system 5 before a deviation. In addition, the base 
plate 10 is located on middle base la of an aligner 1. 

[0052] A lens holder 1 1 has body of holder 1 la which maintains and holds the laser 3 and the finite 
focal lens 13 which were fixed to the laser holder 12 made from aluminum die casting formed of the 
aluminum of the equal quality of the material as substantially as a lens holder 1 1 at predetermined 
spacing, and holds the finite focal lens 13 in the location of a predetermined distance from the location 
where the point 12 of laser 3, i.e., a laser holder, emitting light and body of holder 1 la are contacted. 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



2/26/2007 



JP,1 1-194285,A [DETAILED DESCRIPTION] 



Page 8 of 28 



That is, the amount of flange is the cylinder collar-head lens formed in the shape of a cylinder, and the 
finite focal lens 13 is pushed against side-face 1 lc of a lens holder by the flat spring 16 arranged 
possible [ pressurization ] towards side-face 1 lc of body of holder 1 la from the side of pars-basilaris- 
ossis-occipitalis 1 lb of body of holder 1 la of a lens holder 1 1, and is fixed to a lens holder 11. 
Therefore, in accordance with the optical axis o which faces to the cylinder lens 17 through the finite 
focal lens 13 from laser 3, the finite focal lens 13 is movable, and body of holder 1 la is fixed to a lens 
holder 1 1 so that spacing with the laser 3 fixed to the laser base material 12 may turn into predetermined 
spacing. Moreover, the diaphragm 14 is being fixed to the 1 Id of predetermined locations, i.e., 
diaphragm attaching part, of a lens holder 1 1 so that it may explain below using drawing 6 , and it may 
be located in the backside focal location of the finite focal lens 13. In addition, the optical axis o is 
specified in general in parallel with the direction where crevice 10a of a base plate 10 extends. 
[0053] Drawing 6 (the laser beam L of arbitration is shown as a representative) is the schematic diagram 
which extracted as the finite focal lens 13 in a lens holder 11, and extracted 14 in accordance with the 
optical axis o. As shown in drawin g 6 , diaphragm 14 by arranging in the backside focal location of the 
finite focal lens 13 The effectiveness of the both sides of laser 3(any of Y, M, C, and B are they?) a, 
laser beam L(any of Y, M, C, and B are they?) a to which each of laser 3(any of Y, M, C, and B are 
they?) b of a corresponding group was emitted, and laser beam L(any of Y, M, C, and B are they?) b It 
can do in general equally. 

[0054] If drawing 2 and drawing 3 are referred to again, a half mirror 15 (Y, M, C, and B) By for 
example, the thing for which a metal membrane is vapor-deposited by one field of the parallel 
monotonous glass with which thickness t was formed in 5mm One of two laser beams which were 
controlled so that permeability and a reflection factor served as predetermined magnitude, and are 
emitted from laser 3(any of Y, M, C, and B are they?) a, and laser 3(any of Y, M, C, and B are they?) b 
of a corresponding group predetermined For example, it is based on the horizontal synchronization and 
current-beam-position signal which detect laser beam L(Y, M, C, and B) a or L(Y, M, C, and B) b with 
the horizontal synchronization detector 23, and are acquired. According to the mirror maintenance 
device 20 in which it explains below using drawing 7 , angle of reflection is set up about each direction 
of a main scanning direction and the direction of vertical scanning. 

[0055] In addition, as each laser beam LYa, LMa, LCa, and LBa was mentioned above, each laser beam 
LYb, LMb, LCb, and LBb by which the half mirror 15 (Y, M, C, and B) was penetrated, respectively, 
and outgoing radiation was carried out in laser 3 Yb, 3Mb, 3Cb, and 3Bb(s) is reflected by the half 
mirror 15 (Y, M, C, and B). Moreover, the count to which each laser beam L (Ya, Yb, Ma, Mb, calcium, 
Cb, Ba, and Bb) penetrates a half mirror 15 (Y, M, C, and B) becomes 1 or 0 times, as mentioned above. 
LBa, LMa, LCa, and LYa penetrate a half mirror 15 (Y, M, C, and B) only once, and, specifically, the 
other laser beams LBb, LMb, LCb, and LYb are reflected by the half mirror 15 (Y, M, C, and B). In 
addition, each half mirror 15 (Y, M, C, and B) is leaned in the same direction the same amount (include 
angle) to each of the laser beams LBa, LMa, LCa, and LYa which penetrate each half mirror 15 (Y, M, 
C, and B), and face to optical deflection equipment 7. In this case, the include angle U to which each 
half mirror 15 (Y, M, C, and B) is leaned is set as 45 degrees, respectively. 

[0056] setting the ratio of the reflection factor and permeability of each half mirror 15 (Y, M, C, and B) 
to 1:1 here - each light source 3 (Y, M, C, and B) - each - laser component 3Ya and 3Yb, and 3 - the 
output of Ma and 3Mb(s), 3calcium, 3Cb(s), 3Ba(s), and 3Bb(s) can be set up identically substantially. 
This becomes possible [ making the same the output in respect of image formation ], and it becomes 
easy to make equal the image formation property of each laser beam L (Ya, Yb, Ma, Mb, calcium, Cb, 
Ba, and Bb). 

[0057] Drawing 7 is a schematic diagram explaining the mirror maintenance device 20 which enables . 
adjustment of the inclination of the optical plane of incidence of a half mirror 15 (Y, M, C, and B), and 
an optical outgoing radiation side (light reflex side) in the direction relevant to each direction of a main 
scanning direction and the direction of vertical scanning by making the laser beam of arbitration into 
representation. 

[0058] As shown in drawing 7 , a half mirror 15 is fixed to the predetermined location of a base plate 10 
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so that flat spring 20a arranged possible [ pressurization ] towards a base plate 10, mirror attaching part 
10b of the letter of a projection formed at one, and this mirror attaching part 10b may show the 
inclination of arbitration to an optical axis o. 

[0059] The 1st adjusting-screw 20b by which the mirror maintenance device 20 was formed in the side 
which approaches a detail, the pars basilaris ossis occipitalis 10, i.e., the base plate, of mirror attaching 
part 10b, By having the 2nd and 3rd adjusting screws 20c, and 20d formed in a predetermined distance 
from the base plate 10, and setting up the each screw thread [ 20b, 20c, and 20d ] amount of deliveries 
separately The inclination of the mirror 15 forced by the forcing force from flat spring 20a can be set as 
the direction and include angle which are set up with the amount of deliveries of three screw threads 
. 20b, 20c, and 20d. In addition, flat spring 20a is divided into two strip regions except for a fixed portion 
with a base plate 10 so that only the outline section of a mirror 15 may be touched, and mirror attaching 
part 10b is the structure lacked except for the field in which 20b, 20c, and 20d are prepared, and enables 
incidence of the laser beam from the both sides by the side of mirror attaching part 10b and flat spring 
20a, or reflection to a mirror 15. 

[0060] The cylinder lens 17 For example, plastic lens 17a which the power of the direction of vertical, 
scanning was given to the lens side which touches air by being formed in the configuration from which 
the direction cross-section configuration of vertical scanning becomes a part of cylinder side with the 
plastic material represented by poly methyl methacrylic (PMMA) etc., and has been arranged at the laser 
3 side, for example, glass lens 17b which was formed from the glass ingredient of LAH78 grade and has 
been arranged at the optical deflection equipment 7 side ~ adhesion — or it is the hybrid (compound) 
lens formed in one by being pressed from a predetermined direction toward the positioning member 
which is not illustrated. Therefore, the curvature of the direction of vertical scanning of the field which 
touches the field and plastic lens 17a of glass cylinder lens 17b which touch glass lens 17b of plastics 
cylinder lens 17a is set up equally. Moreover, plastics cylinder lens 17a may be cast by glass cylinder 
lens 17b at one. 

[0061] Drawing 8 is a schematic diagram explaining spacing of the direction of vertical scanning of the 
each laser beam L (Y, M, C, and B) and the color composite mirrors 19M, 19C, and 19B in the 
preceding paragraph (upstream) of polygon-mirror 7a of optical deflection equipment 7. 
[0062] As shown in drawing 8 , the laser beam L (Y, M, C, and B) which adjoins each other about the 
direction of vertical scanning is guided at the predetermined spacing for every laser beam at optical 
deflection equipment 7, respectively. That is, spacing between a laser beam LC and a laser beam LM is 
set as 1.71mm, and spacing between a laser beam LM and a laser beam LC is set as 1.45mm for spacing 
between a laser beam LB and a laser beam LC by 2.26mm, respectively so that clearly from drawing 8 . 
[0063] Next, it shows around in the reflector of optical deflection equipment 7, and the deviation glory 
study system 9 located between each of a laser beam LYa, LYb and LMa, LMb, LCa and LCb, and LBa 
and LBb and the optical deflection equipment 7 which were deflected in the reflector (scan), and the 
image surface is explained to a detail for every laser. 

[0064] The laser beams. LYa and LYb guided at optical deflection equipment 7 are deflected in general . 
by rotation of each reflector of polygon-mirror 7a of optical deflection equipment 7 at uniform velocity, 
and incidence is carried out to the plane of incidence of 1st image formation lens 21a of the deviation 
glory study system 9 21, i.e., a two image formation [ a set of] lens, at an angle of predetermined. 
[0065] Hereafter, laser beams LYa and LYb so that the configuration and magnitude of the beam spot on 
the front face of photo conductor drum 58 Y may turn into a predetermined configuration and magnitude 
Predetermined convergency and directivity are given by 2nd image formation lens 21b, and it is 
reflected in order by Mirrors 33Y and 35Y, it is reflected by mirror 37Y at an angle of predetermined, 
passes along protection-against-dust glass 39Y, and the position of photo conductor drum 58 Y 
irradiates. 

[0066] Similarly a laser beam LMa and each of LMb, LCa, and LCb Rotation of each reflector of 
polygon-mirror 7a of optical deflection equipment 7 deviates at uniform velocity in general. Incidence is 
carried out to the plane of incidence of 1st image formation lens 21a of the deviation glory study system 
9 21, i.e., a two image formation [ a set of] lens, at an angle of predetermined. So that the configuration 
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and magnitude of the beam spot on the front face of the photo conductor drums 58M and 58C may turn 
into a predetermined configuration and magnitude Predetermined convergency and directivity are given 
by 2nd image formation lens 21b. It is reflected in order by Mirrors 33M, 33C, 35M, and 35C, it is 
reflected by Mirrors 37M and 37C at an angle of predetermined, passes along protection-against-dust 
glass 39M and 37C, and the position of the photo conductor drums 58M and 58C irradiates. 
[0067] The laser beams LBa and LBb guided at optical deflection equipment 7 are deflected in general 
by rotation of each reflector of polygon-mirror 7a of optical deflection equipment 7 at uniform velocity, 
and incidence is carried out to the plane of incidence of 1st image formation lens 21a of the deviation 
glory study system 9 21, i.e., a two image formation [ a set of] lens, at an angle of predetermined. 
[0068] Hereafter, predetermined convergency and directivity are given by 2nd image formation lens 
21b, it is reflected by only mirror 33B at an angle of predetermined, and laser beams LBa and LBb pass 
along protection-against-dust glass 39M, and are irradiated by the position of photo conductor drum 58B 
so that the configuration and magnitude of the beam spot on the front face of photo conductor drum 58B 
may turn into a predetermined configuration and magnitude. 

[0069] In addition, the 3rd mirror 37 (Y, M, and C) prepared corresponding to each of each laser beam L 
(Y, M, and C) According to the angle of reflection and the parallelism adjustment device 40 which are 
shown in drawing 9 While holding each laser beam L (Y, M, and C) possible [ reflection in the direction 
of arbitration ], the amount of fluctuation of the diameter of the beam spot of the both ends of the 
longitudinal direction of the photo conductor drum 58 (Y, M, and C) is formed possible. [ a setup in the 
magnitude of arbitration ]. 

[0070] The heights 41 and 41 of the pair by which angle of reflection and the parallelism adjustment 
device 40 were projected from middle base la of an aligner 1 corresponding to the both ends of the 
longitudinal direction of each mirror 37 (Y, M, and C), and each height 41 and flat spring 43 and 43 of 
the pair which turns 41, pushes and offers the force, Including the 1st thru/or the 3rd adjusting screw 
41a, 41b, and 41c formed in heights 41 and 41 by setting up the amount of deliveries of each screw 
thread 41a, 41b, and 41c separately The inclination of the mirror 37 forced by the forcing force from flat 
spring 43 and 43 can be set as the direction and include angle which are set up with the amount of 
deliveries of three screw threads 41a, 41b, and 41c. In addition, each mirror 37 (Y, M, and C) is based 
on the laser beam LB guided by mirror 33B towards photo conductor drum 58B. So that the image 
obtained by each laser beam (Y, M, and C) led to the corresponding photo conductor drum 58 (Y, M, 
and C) may serve as spacing equal to the image offered by photo conductor drum 58B, and a diameter of 
the beam spot (line breadth) It is set up by carrying out the monitor of the image offered on the 
conveyance belt 52 of image formation equipment 100 using the monitor style which is not explained in 
full detail. 

[0071] In addition, the optical member 13 (front [ deviation ] optical system), i.e., the finite focal lens, 
which gives a predetermined property to each lens used for the front [ deviation ] optical system 5 and 
the deviation glory study system 9, and each laser beam, A half mirror 1 5 (front [ deviation ] optical 
system), glass cylinder lens 17a (cylinder lens 17), The optical property of plastics cylinder lens 17b 
(cylinder lens 17), 1st image formation lens 21a (deviation glory study system), 2nd image formation 
lens 21b (deviation glory study system), and protection-against-dust glass 39 (deviation glory study 
system) is as being shown in Table 1 thru/or 3. Moreover, in the optical system before a deviation, the 
element used for a laser beam LY and the element used for a laser beam LB are symmetrical on both 
sides of an optical axis o in the direction of vertical scanning. In addition, CUX and CUY in Table 2 are 
counting when the polynomial showing in (1) type shows the lens side configurations of plane of 
incidence and an outgoing radiation side in each of the 1st and 2nd image formation lenses 21a and 21b. 
[0072] 
[Table 1] 
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[Equation 1] 
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Next, the optical property between a cylinder lens and a deviation glory study system is explained to a 
detail. 

[0076] System [ deviation glory study / 9 ], i.e., since two sheets are constructed and the 1st of a lens 21 
and the 2nd image formation lens 21a and 21b are formed by plastics, for example, PMMA, ambient 
temperature is changing between for example, 0-degreeC and 50-degreeC, and it is known that a 
refractive index n will change from 1.4876 to 1.4789. In this case, the image formation location in the 
image formation side of vertical scanning where the laser beam which had the 1st and 2nd image 
formation lenses 21a and 21b passed is actually condensed, i.e., the direction, will be changed about 
**4mm. 

[0077] On the other hand, fluctuation of the image formation side generated with fluctuation of the 
refractive index n by the temperature change by building the lens of the same quality of the material as 
the quality of the material of the lens used for the deviation glory study system 9 into the optical system 
5 before a deviation shown in drawing 4 where curvature is optimized can be suppressed to about 
**0.5mm. That is, the chromatic aberration of the direction of vertical scanning which the optical system 
5 before a deviation originates in change of the refractive index by the temperature change of the 1st and 
2nd lenses 21a and 21b of the deviation glory study system 21 as compared with the optical system of 
common knowledge by which the deviation glory study system 9 is constituted from a glass lens with a 
plastic lens, and is generated can be amended. 

[0078] By the way, since the amount of amendments of the chromatic aberration which can be amended 
is decided according to the power of plastics cylinder lens 17b, i.e., the difference of the plane-of- 
incidence curvature of plastics cylinder lens 17b, and outgoing radiation side curvature, a flat surface, 
then the curvature of glass cylinder lens 17a are specified in the plane of incidence of plastics cylinder 
lens 17b. 

[0079] If the ingredient used for glass cylinder lens 17a is specified from this, the focal distance of the 
cylinder lens 17 will be determined. Therefore, if the optical property of the deviation glory study 
system 21 is specified, a setup of the diameter of min of the beam spot of the direction of vertical 
scanning will be attained only with the focal distance of the cylinder lens 17. However, since this 
narrows a design degree of freedom, it produces the need that stopping being also compatible takes into 
consideration obtaining the target beam spot and achromatism. In addition, although there is also a 
method of setting up the focal distance as a cylinder lens 17 by changing a refractive index and adjusting 
the focal distance of glass cylinder lens 17a by changing a glass ingredient, depending on the quality of 
the material of glass, it does not necessarily restrict that it is useful on the occasion of grindability, 
storage, or transportation, and it is not avoided that a degree of freedom becomes low. 
[0080] The approach and thing which make an independent function power of plastics cylinder lens 17b 
and power of the cylinder lens 17 from such a viewpoint by giving curvature to the plane of incidence 
and the outgoing radiation side of glass cylinder lens 17a are also possible. 

[0081] However, curvature is given to the plane of incidence of plastics cylinder lens 17b and both sides 
of an outgoing radiation side which are created by molding, and cost can be most reduced by the above- 
mentioned approach of making an independent function power of plastics cylinder lens 17b, and power 
of the cylinder lens 17. 

[0082] Drawing 10 is the optical-path Fig. showing the relation between the laser beam between the 
predetermined reflectors of the polygon mirror of optical deflection equipment and photo conductor 
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drums which were shown in drawing 3 , and the optical axis of the direction of vertical scanning. 
[0083] As shown in drawing 10 , between 1st image formation lens 21a and 2nd image formation lens 
21b, about the direction of vertical scanning, the laser beam L (Y, M, C, and B) reflected in each 
reflector of polygon-mirror 7a of optical deflection equipment 7 intersects an optical axis o, and is 
guided in the image surface (photo conductor drum 58), respectively. 

[0084] By the way, a predetermined aberration property is given with the 1st thru/or 2nd image 
formation lens 21a and 21b, and the laser beam L (Y, M, C, and B) reflected in each reflector of optical 
deflection equipment is turned up by the clinch mirrors 33B, 37Y, 37M, and 37C in the predetermined 
direction. 

[0085] After a laser beam LB is reflected by 1st clinch mirror 33B at this time, it shows around through 
protection-against-dust glass 39B at photo conductor drum 58b as it is. On the other hand, the remaining 
laser beams LY, LM, and LC It shows around at the 2nd clinch mirror 35Y, 35M, and 35C, respectively. 
By the 2nd clinch mirror 35Y, 35M, and 35C After being reflected toward the 3rd clinch mirror 37Y, 
37M, and 37C and being reflected by the 3rd clinch mirror 37Y, 37M, and 37C, further, respectively 
with protection-against-dust glass 39Y, 39M, and 39C Image formation is carried out in general to each 
photo conductor drum at equal intervals. In this case, image formation of the laser beam LB by which 
outgoing radiation was carried out by 1st clinch mirror 33B, and the laser beam LC which adjoins a laser 
beam LB is carried out in general to each of the photo conductor drums 58B and 58C at equal intervals. 
In addition, as shown in drawing 3 , after a laser beam LB is deflected in each reflector of polygon- 
mirror 5 a, it is [ only being reflected by clinch mirror 33B, and ], and outgoing radiation is carried out 
toward the photo conductor drum 58 from light-scanning equipment 1. 

[0086] This laser beam LB is useful as a criteria beam of light at the time of amending relatively the 
remaining laser beam L (Y, M, and C) about fluctuation of various aberration properties of the image in 
the image formation side which increases according to the number of mirrors (multiplying), or 
horizontal-scanning line deflection, when two or more mirrors exist in an optical path. 
[0087] In addition, when two or more mirrors exist in an optical path, it is desirable to arrange with odd 
number or even number the number of sheets of the mirror used for every laser beam LY, LM, LC, and 
LB. That is, as shown in drawing 3 , there is one number of sheets of the mirror in the deviation glory 
study system which participates in a laser beam LB except for polygon-mirror 7a of optical deflection 
equipment 7 (odd number), and there is three number of sheets of the mirror in the deviation glory study 
system which participates in laser beams LC, LM, and LY except for polygon-mirror 7a, respectively 
(odd number). If it assumes that the 2nd mirror 35 was omitted about any one laser beams LC, LM, and 
LY here The direction of the horizontal -scanning line deflection by the inclination of the lens of the 
laser beam which passes along the optical path (the number of sheets of a mirror is even number) to 
which the 2nd mirror 35 was abbreviated etc. In case other laser beams, i.e., the number of sheets of a 
mirror, become the direction and reverse of horizontal-scanning line deflection by inclinations, such as 
odd lenses, etc. and it reproduces a predetermined color, the color gap which is a harmful problem is 
caused. From this, in all the laser beams LY, LM, LC, and LB, in case a predetermined color is 
reproduced in piles, the number of sheets of the mirror arranged in the optical path of the polarization 
glory study system 9 of laser beams LY, LM, LC, and LB is substantially unified into odd number or 
even number. 

[0088] Drawing 1 1 is a thing explaining the configuration of the clinch mirror for horizontal 
synchronizations of a deviation glory study system. The clinch mirror 25 for horizontal synchronizations 
While reflecting a laser beam L (Y, M, C, and B) in a main scanning direction to the same timing as the 
horizontal synchronization detector 23 So that the same height can be substantially offered in the 
direction of vertical scanning on the horizontal synchronization detector 23 To the main scanning 
direction, it has mirror block 25a which holds to one the 1st thru/or 4th clinch mirror side 25 Y, 25M, 
25C, and 25B formed in the same include angle and the direction of vertical scanning at a different 
include angle, and them. Mirror block 25a is cast by PMMA (poly methyl methacrylic) etc. Moreover, 
metals, such as aluminum, are vapor-deposited by the location where block 25a cast by the 
predetermined include angle corresponds, and each mirror 25 (Y, M, C, and B) is formed in it. 
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Moreover, the mirror side of a mold is designed by one possible [ creation ] by cutting from a block, and 
without needing an undercut, mirror block 25a is devised so that it may escape from a mold. 
[0089] As for the clinch mirror 25, it is possible to make the same detection location of one detector 23 
carry out incidence of each laser beams LY, LM, LC, and LB deflected with optical deflection 
equipment 7, for example, in case two or more detectors are arranged, a gap of the Horizontal 
Synchronizing signal resulting from the sensibility of each detector which poses a problem, or a location 
gap can be removed. In addition, incidence of the laser beam groups LY, LM, LC, and LB is carried out 
to time amount other than printing between a power up and forms (i.e., between papers etc.) a total of 8 
times around the main scanning direction of one line by the clinch mirror 25 for horizontal 
synchronizations at the horizontal synchronization detector 23. Moreover, the memory which does not 
illustrate the gap to a certain laser beam which the fluctuation by aging measured to time amount other 
than printing since it was small as compared with other elements is made to memorize the detection 
location in a detector 23, at the time of an image output, it is changing the outgoing radiation timing of a 
printing signal based on this gap, and an image without a color gap can be offered easily. 
[0090] Next, the property of the laser beam (Y, M, C, and B) guided by the multi-beam aligner 1 
mentioned above at the peripheral face of the photo conductor drum 58 (Y, M, C, and B) is explained to 
a detail. 

[0091] it is shown in drawing 2 — as — yellow 1st — by finite focal lens 13Ya, a main scanning direction 
and the direction of vertical scanning boil the laser beam LYa by which outgoing radiation was carried 
out in laser 3 Ya, respectively, it is related, and is changed in general into parallel (slightly convergence 
light), and the predetermined cross-section shape of beam is given through diaphragm 14Ya. A reflector 
is bent in the predetermined direction by semipermanent mirror 1 8 Y which can be set up in the direction 
of arbitration, and it is shown to the laser beam LYa to which the predetermined cross-section shape of 
beam was given through drawing 14Ya to it at half mirror 15Y. In addition, the semipermanent mirror 
1 8 is a galvanomirror which can set up the include angle of a reflector in the direction of arbitration by 
the locking device similar to the mirror maintenance device 20 shown in drawing 7 , or the ultrasonic 
motor which is not illustrated. 

[0092] The laser beam LYa guided at half mirror 15Y penetrates half mirror 15Y, piles up by half mirror 
15Y with the laser beam LYb from 2nd laser of yellow 3Yb explained below, and is guided as a laser 
beam LY at cylinder lens 17Y. The laser beam LY guided at cylinder lens 17Y converges further about 
the direction of vertical scanning by cylinder lens 17Y, and is guided at polygon-mirror 7a of optical 
deflection equipment 7. In addition, to the laser beam LYa, half mirror 15Y is arranged so that the angle 
of reflection of the direction of vertical scanning may become a predetermined include angle. Moreover, 
the inclination of the direction of vertical scanning of half mirror 15Y is set up based on the current- 
beam-position data obtained by the horizontal synchronization and the vertical-scanning current-beam- 
position detector 23 of the deviation glory study system 9 which are explained to the latter part. 
[0093] The laser beam LYb by which outgoing radiation was carried out in 2nd laser of yellow 3Yb is 
changed in general into parallel (slightly convergence light) by finite focal lens 13Yb about each of a 
main scanning direction and the direction of vertical scanning, and the predetermined cross-section 
shape of beam is given through diaphragm 14Yb. the yellow 1st which the laser beam LYb to which the 
predetermined cross-section shape of beam was given through drawing 14Yb was reflected by half 
mirror 15Y, and was mentioned above by half mirror 15Y - it piles up with the laser beam LYa from 
laser 3Ya, and shows around at polygon-mirror 7a of optical deflection equipment 7. 
[0094] Magenta 1st - by finite focal lens 13Ma, a main scanning direction and the direction of vertical 
scanning boil the laser beam LMa by which outgoing radiation was carried out in laser 3Ma, 
respectively, it is related, and is changed in general into parallel (slightly convergence light), and the 
predetermined cross-section shape of beam is given through diaphragm 14Ma. The laser beam LMa to 
which the predetermined cross-section shape of beam was given through drawing 14Ma is guided half 
mirror 15M. Magenta 2nd which the laser beam LMa guided half mirror 15M penetrates half mirror 
15M, and is explained below by half mirror 15M - it piles up with the laser beam LMb from laser 3Mb, 
and shows around as a laser beam LM cylinder lens 17M. The laser beam LM guided cylinder lens 17M 
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converges further about the direction of vertical scanning by cylinder lens 17M, and is guided at 
polygon-mirror 7a of optical deflection equipment 7. In addition, to the laser beam LMa, half mirror 
15M are arranged so that the angle of reflection of the direction of vertical scanning may become a 
predetermined include angle. Moreover, the inclination of the direction of vertical scanning of half 
mirror 15M is set up based on the current-beam-position data obtained by the horizontal synchronization 
and the vertical-scanning current-beam-position detector 23 of the deviation glory study system 9 which 
are explained to the latter part. 

[0095] Magenta 2nd ~ by finite focal lens 13Mb, a main scanning direction and the direction of vertical 
scanning boil the laser beam LMb by which outgoing radiation was carried out in laser 3Mb, 
respectively, it is related, and is changed in general into parallel (slightly convergence light), and the 
predetermined cross-section shape of beam is given through diaphragm 14Mb. Magenta 1st which the 
laser beam LMb to which the predetermined cross-section shape of beam was given through drawing 
14Mb was reflected by half mirror 15M, and was mentioned above by half mirror 15M ~ it piles up with 
the laser beam LMa from laser 3Ma, and shows around at polygon-mirror 7a of optical deflection 
equipment 7. 

[0096] The laser beam LCa by which outgoing radiation was carried out in 1st laser of cyanogen 
3calcium is changed in general into parallel (slightly convergence light) by finite focal lens 13calcium 
about each of a main scanning direction and the direction of vertical scanning, and the predetermined 
cross-section shape of beam is given through diaphragm 14calcium. The laser beam LCa to which the 
predetermined cross-section shape of beam was given through drawing 14calcium is guided at half 
mirror 15C. the cyanogen 2nd which the laser beam LCa guided at half mirror 15C penetrates half 
mirror 15C, and is explained below by half mirror 15C — it piles up with the laser beam LCb from laser 
3Cb, and shows around as a laser beam LC at cylinder lens 17C. The laser beam LC guided at cylinder 
lens 17C converges further about the direction of vertical scanning by cylinder lens 17C, and is guided 
at polygon-mirror 7a of optical deflection equipment 7. In addition, to the laser beam LCa, half mirror 
15C is arranged so that the angle of reflection of the direction of vertical scanning may become a 
predetermined include angle. Moreover, the inclination of the direction of vertical scanning of half 
mirror 15C is set up based on the current-beam-position data obtained by the horizontal synchronization 
and the vertical-scanning current-beam-position detector 23 of the deviation glory study system 9 which 
are explained to the latter part. 

[0097] cyanogen 2nd - by finite focal lens 13Cb, a main scanning direction and the direction of vertical 
scanning boil the laser beam LCb by which outgoing radiation was carried out in laser 3Cb, 
respectively, it is related, and is changed in general into parallel (slightly convergence light), and the 
predetermined cross-section shape of beam is given through diaphragm 14Cb. It is reflected by half 
mirror 15C, and the laser beam LCb to which the predetermined cross-section shape of beam was given 
through drawing 14Cb piles up by half mirror 15C with the laser beam LCa from 1st laser of cyanogen 
3calcium mentioned above, and is guided at polygon-mirror 7a of optical deflection equipment 7. 
[0098] The laser beam LBa by which outgoing radiation was carried out in **** 1 laser 3Ba is changed 
in general into parallel (slightly convergence light) by finite, focal lens 13Ba about each of a main 
scanning direction and the direction of vertical scanning, and the predetermined cross-section shape of 
beam is given through diaphragm 14Ba. A reflector is bent in the predetermined direction by 
semipermanent mirror 18B which can be set up in the direction of arbitration, and it is shown to the laser 
beam LBa to which the predetermined cross-section shape of beam was given through drawing 14Ba to 
it at half mirror 15B. The laser beam LBa guided at half mirror 15B penetrates half mirror 15B, piles up 
by half mirror 15B with the laser beam LBb from **** 2 laser 3Bb explained below, and is guided at 
cylinder lens 17B. The laser beam LB guided at cylinder lens 17B converges further about the direction 
of vertical scanning by cylinder lens 17B, and is guided at polygon-mirror 7a of optical deflection 
equipment 7. In addition, to the laser beam LBa, half mirror 15B is arranged so that the angle of 
reflection of the direction of vertical scanning may become a predetermined include angle. Moreover, 
the inclination of the direction of vertical scanning of half mirror 15B is set up based on the current- 
beam-position data obtained by the horizontal synchronization and the vertical-scanning current-beam- 
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position detector 23 of the deviation glory study system 9 which are explained to the latter part. 
[0099] The laser beam LBb by which outgoing radiation was carried out in **** 2 laser 3Bb is changed 
in general into parallel (slightly convergence light) by finite focal lens 13Bb about each of a main 
scanning direction and the direction of vertical scanning, and the predetermined cross-section shape of 
beam is given through diaphragm 14Bb. It is reflected by half mirror 15B, and the laser beam LBb to 
which the predetermined cross-section shape of beam was given through drawing 14Bb piles up by half 
mirror 15B with the laser beam LBa from **** 1 laser 3Ba mentioned above, and is guided at polygon- 
mirror 7a of optical deflection equipment 7. 

[0100] in addition, the yellow 1st - the semipermanent mirrors 18Y and 18B located in the optical path 
of the laser beam LBa by which outgoing radiation was carried out from the laser beam LYa by which 
outgoing radiation was carried out from laser 3Ya, and **** 1 laser 3Ba are arranged by the mirror 
maintenance device similar to the mirror maintenance device 20 in which the half mirror 15 shown in 
drawing 7 is held, possible [ modification of the reflective direction and include angle of a laser beam ] 
in each direction of a main scanning direction and the direction of vertical scanning. 
[0101] 3x2 group summarized with half mirrors 15M, 1 1C, and 1 IB = six laser beams LM, LC, and LB 
It corresponds to each laser beam L (M, C, and B). Like a half mirror 15 (Y, M, C, and B) and the 
semipermanent mirrors 18Y and 18B According to a mirror maintenance device similar to the mirror 
maintenance device 20 in which the half mirror 15 shown in drawing 7 is held Possible [ modification of 
the reflective direction and include angle of a laser beam ], it is turned up in the predetermined direction 
by the color composite mirrors (namely, 2nd synthetic mirror) 19M, 19C, and 19B arranged in each 
direction of a main scanning direction and the direction of vertical scanning, and shows around in it at 
optical deflection equipment 7. At this time, as explained using drawing 8 , each laser beam L (M, C, 
and B) is guided about the direction of vertical scanning at optical deflection equipment 7, where 
predetermined spacing is maintained. 

[0102] In addition, the laser beam LY to which two laser beams LYa and LYb were summarized by half 
mirror 15 Y is guided in a straight line towards optical deflection equipment 7, without being turned up 
on the way. That is, a laser beam LY passes along the space interrupted from no mirror which kept its 
distance in the direction of a revolving shaft of the reflector of polygon-mirror 7a of optical deflection 
equipment 7 to each of the color composite mirrors 19M, 19C, and 19B, and is guided at optical 
deflection equipment 7. moreover, as already explained using drawing 8 , this laser beam LY is guided 
at optical deflection equipment 7 so that spacing with an adjacent laser beam (LY — LM - ** — it 
becomes each other) may serve as max about the direction of vertical scanning. 
[0103] Four colors which were hereafter summarized in 1 conclusion according to the optical system 5 
before a deviation mentioned above, were guided at optical deflection equipment 7, and were deflected 
in each reflector of optical deflection equipment 7 (scan) = a predetermined property is given by the 
deviation glory study system 9, and image formation of the four laser beams L is carried out to the 
position of each photo conductor drum 58. 

[0104] In addition, before being started in the case of [ other than the time of image writing ], for 
example, image formation equipment, and beginning to write in image data, or the image is formed 
continuously - on the way — or the timing which does not have the effect of printing by scan optical 
system on a form — further — any of a fixed time interval — or with the combination of the arbitration 
The between [ laser beams ] distance which makes the pair led to each image formation section about 
the direction of vertical scanning, Namely, so that the relative-position relation between LYa, LYb, 
LMa, LMb, LCa and LCb, and LBa and LBb may be measured and the relative-position relation may 
serve as predetermined spacing based on the measurement result In each laser beam location, whenever 
[ angle-of-reflection / of Galvanomirrors 18Y, 18M, 18C, and 18B ] is controlled. Moreover, before 
being started in the case of [ other than the time of image writing ], for example, image formation 
equipment, and beginning to write in image data also about a main scanning direction, With or the 
timing which does not have the effect of printing by scan optical system on a form while forming the 
image continuously or a fixed time interval The relative passage timing relationship of the between 
[ laser beams ] distance led to each image formation section, i.e., LYa and LYb, LMa, LMb, LCa and 
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LCb, and LBa and LBb is measured. The value is held and the luminescence timing of light source 3Ya, 
3Yb and 3Ma, 3Mb(s) and 3calcium, 3Cb(s) and 3Ba(s), and 3Bb(s) is controlled based on the 
measurement result to cancel a gap of the passage timing. 

[0105] By moreover, the result of having detected the gap of the image written in in each image 
formation section using the resist sensor 80 Each laser beam LY (=LYa+LYb) and LM (=LMa+LMb), 
Detect a gap of LC (=LCa+LCb) and the main scanning direction between LB(s) (=LBa+LBb), and a 
gap of the direction of vertical scanning, and it is related with a gap of the direction of vertical scanning. 
The timing and the picture frequency which write in an image about a gap of a main scanning direction 
by the timing which writes in an image can amend a gap. 

[0106] By the way, as the column of the conventional technique also explained, semiconductor laser 
components differ in the amount of fluctuation of the luminescence wavelength to a temperature change 
separately. In this case, if temperature differs around each semiconductor laser component or a 
difference appears in the degree of aging of each laser component, dispersion will appear in the 
wavelength of the light beam which comes out of each light source. Furthermore, even if it compares 
and makes luminescence wavelength in agreement from the mode hopping phenomenon in which about 
1.5nm of luminescence wavelength changes to 0.1 -degree about C temperature change as a description 
of a semiconductor laser component existing under a certain conditions, it is difficult to arrange the 
luminescence wavelength of all laser components with homogeneity in the large environmental 
temperature range. 

[0107] On the other hand, if the wavelength of the laser beam to which a laser component is emitted is 
changed, a difference will arise at that the angle of rotation of each reflector of optical deflection 
equipment 7 is the same, or the include angle refracted with the lenses 21a and 21b of tile ****, a laser 
beam (wavelength changed), and the laser beam of the wavelength made into criteria. 
[0108] In many cases, it is rare for the chromatic aberration of the both ends of the effective field angle 
of each lens of a set of two lenses 21 of the deviation glory study system 9 to be "0." When the 
wavelength of the laser beam emitted from the laser component changes, the laser beam which passed 
each lenses 21a and 21b of a set of two lenses 21 in order Incidence of the laser beam of the wavelength 
made into criteria is carried out to the photodetector 23 for horizontal synchronizations to different 
timing from the timing by which incidence is carried out. 

[0109] However, by giving the property shown below to the optical-path amendment component 27 By 
changing the outgoing radiation angle which goes to the photodetection side of the photodetector 23 for 
horizontal synchronization detection according to the wavelength of the laser beam emitted from each of 
laser component 3Ya of each light source 3, 3Yb, 3Ma, 3Mb, 3calcium, 3Cb, 3Ba, and 3Bb(s) about a 
main scanning direction When the angle of rotation of each reflector of optical deflection equipment 7 is 
the same include angle, the location of the laser beam on the photodetection side of the photodetector 23 
for horizontal synchronization detection can be made in general equal. 

[01 10] It is using for a detail the prism whose cross-section configuration's as shown in the optical-path 
amendment component 27 at drawing 1 2 is an isosceles triangle. By a location which is different 
although each reflector of optical deflection equipment 7 is the same angle of rotation when the 
wavelength of the laser beam by which outgoing radiation was carried out changes with change of 
temperature irradiating, and being reflected in it, the light source The effect of the phenomenon guided 
in the location where the photodetectors 23 for horizontal synchronization detection differ to the same 
timing in fact can be reduced. 

[01 1 1] Drawing 13 is a graph which shows signs that luminescence wavelength is changed, when 
environmental temperature is changed by the mode hopping of a semiconductor laser component. 
[0112] As shown in drawing 13 , whenever environmental temperature (it considers as the temperature 
of the case which surround the luminescence chip of a laser component in this case) does 1 0 degreec rise 
of the luminescence wavelength of the laser beam emitted from a certain semiconductor laser 
component, 2nm of things become long (an oscillation frequency falls) is accepted in general. 
[01 13] However, even if change and wavelength of temperature are nonlinear locally, and temperature 
changes are very few [ wavelength ] as already explained as shown in the A section or the B section of 
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drawing 13 , lnm or more of wavelength may be changed. In addition, the temperature which this local 
wavelength variation produces differs for every laser component simple substance, and, now, cannot be 
specified. 

[0114] Drawing 14 is a graph which shows change of the location of a laser beam by which passes each 
lenses 21a and 21b of a set of two lenses 21, and image formation is carried out to the image surface as a 
relative position of a main scanning direction, when the wavelength of the laser beam by which outgoing 
radiation was carried out in the laser component changes, since the property of the prism (optical-path 
amendment component) 27 shown in drawing 12 is specified. 

[01 15] Wavelength is based on a 680nm (curve a) laser beam as shown in drawing 14 . 665nm (curve b), 
670nm (curve c), 675nm (curve d), It is admitted that the image formation location of the main scanning 
direction of wavelength (685nm (curve e), 690nm (curve f), and 695nm (curve g)) of a laser beam 
changes about 0.045mm at the maximum in relation to fluctuation of the swing angle of each reflector of 
optical deflection equipment 7. In addition, as shown in drawing 14 , the polarity from which an image 
formation location changes by the case where wavelength is short, and the case of being long serves as 
reverse sense. Moreover, as shown in drawing 13 , the magnitude of a relative value which the laser 
component produced local wavelength variation in many cases, therefore was shown in drawing 14 will 
contain the element changed actual still more sharply. 

[0116] Drawing 15 is in the condition which removed the optical-path amendment component 27 from 
the multi-beam aligner 1 which is the gestalt of implementation of this invention shown in drawing 2 
and drawing 3 , and is a graph which shows change of the current beam position by which image 
formation is carried out to the image surface at the time of presupposing that temperature- wavelength 
change as the wavelength of the laser beam from each laser component showed to drawing 14 is shown 
as a relative position of a main scanning direction. In addition, in drawing 15 , each curves alpha and 
zeta show the difference for every conditions from which 5nm of wavelength differs, i.e., the difference 
of wavelength 665-670, (curve alpha), the difference (curve beta) of wavelength 670-675, the difference 
(curve gamma) of wavelength 675-680, the difference (curve delta) of wavelength 680-685, the 
difference (curve epsilon) of wavelength 685-690; and the difference (curve zeta) of wavelength 690- 
695, respectively. In addition, also in drawing 15 , when the local wavelength variation shown in 
drawing 13 is produced, it will change still more sharply. 

[01 17] As shown in drawing 16 , the direction which each reflector of optical deflection equipment 7 
rotates is made into the minus (-) direction from plus (+). By the way, each laser beam On the image 
surface, supposing it is moved in the plus (+) direction from minus (-) If the location in which the 
photodetector 23 for horizontal synchronization detection is formed is set to -160mm of a main scanning 
direction location, between the timing which detects the laser beam whose wavelength is 675nm, and the 
timing which detects a laser beam with a wavelength of 680nm It is admitted that angle-of-rotation 
deltatheta of each reflector of optical deflection equipment 7 shifts only in deltatheta- 7.5micrp rad. As 
for this, the location in which the photodetector 23 for horizontal synchronization detection is formed 
shows the same behavior in general in a main scanning direction as only 7.5nm moved to the plus (+) 
side. 

[0118] Moreover, the gap on the appearance of the detector 23 for horizontal synchronizations 
mentioned above It is exactly writing in an image in the condition of having shifted, all image fields - 
setting — deltatheta=7.5microrad as a result The amount of relative-position gaps of the write-in 
starting position between laser beams which is two from which wavelength differs The amount of gaps 
of 7.5 micrometers of the current beam position expressed with 0.0675-0.0680 shown in drawing 15 , 
An influenced part y from which only the part of angle-of-rotation deltatheta of each reflector of the 
optical deflection equipment 7 produced in order to make beginning timing criteria into the horizontal- 
scanning location of the edge where a location changes with wavelength shifted, i.e., a main scanning 
direction location, is set to y=y+delta y, and it becomes the magnitude to which deltay=7.5micrometer 
was added. 

[0119] Although the main scanning direction location y becomes in general equal in the y=-160 
neighborhood as shown in drawing 1 7 from this, in addition to the amount of gaps of 7.5 micrometers of 
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the current beam position, near [ y= 160 ] the opposite side, a total of a 15 -micrometer gap will carry out 
raw with the amount deltay=of main scanning direction relative-position gaps7.5micrometer [ of the 
beam in a horizontal synchronization location ] sum total 

[0120] If drawing 12 is referred to, again the prism 27 of an isosceles triangle The amount from which it 

writes out by wavelength change of the laser beam by the temperature shown in drawing 13 thru/or 

drawing 17 , and a location shifts to a main scanning direction is returned. The laser beam of the 

wavelength used as the criteria on the detection side of the photodetector 23 for horizontal 

synchronization detection formed in the position is the optical element which can carry out incidence to 

the location by which incidence is carried out. In a detail When the laser beam of "n" and wavelength 

lambda carries out incidence of the refractive index of "A" and prism for the vertical angle of prism 27 

by the angle of incidence alpha and it sets to B, the angle, i.e., the angle of deviation, of an incidence 

laser beam and an outgoing radiation laser beam to make, it is sin alpha=nsin (A/2). (1) 

Come out, it is and they are (B+A) / 2=alpha. (2) 
n=s in ( (B+A) /2) /s i n (A/2) 

(3) 

since 

********** 

[0121] If wavelength of the laser beam changed by lambda and the temperature change in the 
wavelength of a laser beam used as criteria from a formula (1) thru/or (3) is set to lambda+deltalambda 
Variation deltaB of the angle of deviation B when the laser beam of the wavelength of lambda+delta 
lambda carries out incidence to prism 27 by the angle of incidence alpha as compared with the time of 
the laser beam of wavelength lambda carrying out incidence, and change part deltalambda of 
wavelength deltaB/deltalambda=deltaB/deltanxdeltan/deltalambda =2sin(A/2)/(l-n2 sin2) (1 (A/2)/2) 
xdelta n/delta lambda (4) It is shown. 

[0122] Moreover, when distance between prism 27 and the photodetector 23 for horizontal 
synchronization detection is set to D, it is. deltay/deltalambda = - DxdeltaB/deltalambda =-Dx2sin(A/2)/ 
(l-n2 sin2) (1 (A/2)/2) xdelta n/delta lambda (5) Fluctuation of the laser beam location in a set of two 
lenses at the time of changing the wavelength lambda of a laser beam to lambda+delta lambda is 
cancellable by setting up the configuration and location of prism 27 so that it may be satisfied. 
[0123] In addition, delta y/delta lambda in (5) types removes the prism (optical-path amendment 
component) 27 of the multi-beam aligner 1 shown in drawing 2 and drawing 3 , and sets it to the 
detection side of the photodetector 23 for horizontal synchronization detection. Each of the location as 
for which the laser beam of wavelength lambda carries out incidence, and the location as for which the 
laser beam of wavelength lambda+delta lambda carries out incidence is calculated from the property of 
each lens 21a and 21b of a set of two lenses 21, and it is ysns about the result. It asks by being referred 
to as ysns+deltay. 

[0124] Therefore, what is necessary will be just to set up D, A, n, and delta n based on (5) types. In 
addition, since n and delta n are specified according to the quality of the material of the glass used for 
prism 27, if .the quality of the material of glass is decided, the range of D and A which can arrange prism 
27 will be set up. 

[0125] Here, when calculating A by deciding D previously, (5) types are solved about A. A=2arcsin (/ 
(4D2 2 (deltan/deltalambda)+n2/(deltay)deltalambda) 2) (1/2) (deltay/deltalambda) (6) It is led. 
[0126] The incident angle in this case and the outgoing radiation angle alpha are alpha=arcsin (nsin 
(A/2)). (7) 

It can be alike and can ask more. 

[0127] (5) if 5nm of wavelength lambda is changed as the laser beam which carries out incidence to the 
photodetector 23 for horizontal synchronization detection was shown in drawing 14 , when prism 27 
was removed from the multi-beam aligner 1 shown in drawing 2 and drawing 3 in the detail, since it will 
show around more in the location shifted 7.5 micrometers — a formula - delta y/delta lambda= 7.5x10 - 
3/5=1.5xl0-3(mm/nm)(8) 
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It becomes. 

[0128] When the quality of the material of prism 27 is set to BK7 (optical glass) at this time, that 
refractive index n, and refractive-index change / wavelength change delta n/delta lambda are 
n=1.513605delta n/delta lambda=-2. 8486x1 0-5 (Wnm). 
It is alike and is shown more. 

[0129] Moreover, they are (6) types if distance between prism 27 and the photodetector 23 for horizontal 
synchronization detection is set to 123mm. A =2arcsin (1.5x10-3) (/ (4D2(-2.8486xl0-5)2+1.5136052 2 
(1.5x10-3)) (1/2)) (9) D and A are called for. 

[0130] The location of the prism 27 optimized from the result of ray tracing by computer simulation 
below, The location of the laser beam of the direction of vertical scanning, and the distance from the 
photodetector 23 for horizontal synchronization detection of a main scanning direction, two - a piece - 
a lens - 21 - the - two - a lens ~ 21 - b - outgoing radiation - having carried out - a laser beam - a 
chief ray — receiving - an incident angle - alpha - combination -- and — (— six — ) — a formula -- and - 
(— seven --) - a formula - from — having asked - a vertical angle - A — an incident angle - alpha — 
prism - 27 - the quality of the material - BK - seven — ** ~ having carried out - the time — a 
property - Table 4 - being shown . In addition, it sets to Table 4 and is xl and yl. The relative 
coordinate of an intersection with the chief ray of the laser beam which carried out outgoing radiation to 
the plane of incidence of the laser beam to prism 27 from 2nd lens 21b by making the optical axis of the 
outgoing radiation side of 2nd lens 21b of a set of two lenses 21 and the intersection of a lens side into a 
zero is shown, each parameter shown in Table 4, theta 1 [ i.e., ], theta 2, D3, theta 4, theta 5, D6, theta 7, 
and y7 [ moreover, ] When setting the location whose angle of rotation of the reflector of optical 
deflection equipment 7 is 0 degree in the optical-path amendment component 27, i.e., prism, as the core 
of a main scanning direction, respectively - It is shown that incidence of the chief ray of a laser beam is 
carried out to the location of 160mm. The angle with the plane of incidence in the incidence location to 
make, the corresponding include angle gamma (it defined by drawing 1 2 ) The distance between plane 
of incidence and an outgoing radiation side, the include angle gamma to an outgoing radiation side (it 
defined by drawing 12 ) The include angle corresponding to the include angle alpha shown in drawing 
12 , distance until the chief ray which carried out outgoing radiation carries out incidence of the prism 
27 to the surface glass of the horizontal synchronization detector 23, The amount in which a chief ray is 
moved to a main scanning direction by the angle with the chief ray which carries out incidence to the 
surface glass of the horizontal synchronization detector 23 and the surface glass of the horizontal 
synchronization detector 23 to make, and the surface glass of the horizontal synchronization detector 23 
with a thickness of 0.4mm is shown, respectively. In addition, A is the vertical angle defined using 
drawing 12 , and A/2 is theta 4 in general by (6) types and (7) types. It becomes A/2 in general, and is 
theta 5. It is set in general to alpha. 
[0131] 
[Table 4] 
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As explained above, between the detection side of the photodetector 23 for horizontal synchronization 
detection, and the clinch mirror 25 for horizontal synchronization detection It corresponds to change of 
the wavelength by change of the temperature of the laser beam which carried out outgoing radiation of 
the 2nd lens 21b of a set of two lenses 21. By inserting the prism 27 of an isosceles triangle as shown in 
drawing 12 as an optical-path amendment component to which the direction of a laser beam is changed 
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on condition that predetermined It can prevent that originate in dispersion in the luminescence 
wavelength accompanying change of the mutual temperature of light source 3Ya, 3Yb and 3Ma, 3Mb(s) 
and 3calcium, 3Cb(s) and 3Ba(s), and 3Bb(s), and the location where each laser beam is projected on the 
image surface shifts to a main scanning direction. 

[0132] in addition, since the prism 27 shown in drawing 12 has the function which sets an include angle 
beta twice and sets a location to 1/beta, when beta does not take 1 (i.e., when a condensing light carries 
out incidence), an image formation location will shift. For example, although image formation is carried 
out from a location with the path h in the location of l=h/u when the laser beam of beam diameter h has 
carried out incidence by the convergent angle u, and prism 27 does not exist When prism 27 exists, since 
it becomes u=u/beta, as for h=betaxh and the convergent angle u, the image formation location 1 beam 
diameter h l f = (betaxh) / (u/beta) = [ beta2 x h/u=beta 2 xl ] (10) It will become. 
[0133] If the location of a laser beam changes with fluctuation of wavelength about the direction of 
vertical scanning on the other hand, in order for the effect of fluctuation by the sensibility unevenness or 
edge section configuration of a detection side of the photodetector 23 for horizontal synchronization 
detection etc. to come out, it is necessary to make parallel plane of incidence and an outgoing radiation 
side. 

[0134] Moreover, the laser beam guided from the 2nd lens of a set of two lenses 21 to an image field 
Since image formation is carried out about each of a main scanning direction and the direction of 
vertical scanning in a in general equal location when prism 27 does not exist, when beta is not set to 1 
Since the difference of l-l-(l-beta2) xl comes out in the image formation location of a main scanning 
direction and the direction of vertical scanning on the detection side of the photodetector 23 for 
horizontal synchronization detection located in the equivalence image surface, it will have big 
astigmatism. 

[0135] For this reason, the image formation condition in becoming easy to change the beam diameter the 
flare becomes easy to generate, and the detection section will become unstable, and detection precision 
will deteriorate. 

[0136] in order to prevent generating of this phenomenon, it is only the case where it is necessary to 
make it beta= 1, and this becomes symmetrical [ incident light and the refracted light ] about a prism 
vertical angle — it is satisfied. 

[0137] By considering as the relation in which incident light and the refracted light become symmetrical 
about the vertical angle A of prism 27 from this, and setting up the vertical angle A so that it may 
converge each of the laser beam of a main scanning direction and the direction of vertical scanning in 
the same location, generating of the flare or fluctuation of the diameter of a laser beam can be 
suppressed, the image formation condition in respect of detection of a photodetector 23 can be 
stabilized, and detection precision can be raised. 

[0138] In addition, prism 27 is arranged towards the direction where the distance between the reflective 
spot of the laser beam in the reflector of optical deflection equipment 7 and 2nd lens 21b serves as min, 
when the laser beam deflected, the direction 7, i.e., the optical deflection equipment, of an image field, 
carries out incidence to 2nd lens 21b, as the vertical angle A is shown in drawing 2 . This responds to 
the laser beam which passed 1st lens 21a of a set of two lenses 21 and 2nd lens 21b being superfluously 
refracted towards the core of the main scanning direction of Lenses 21a and 21b, when the wavelength 
of the laser beam by which outgoing radiation was carried out in each laser component becomes short. 
[0139] As explained above, it is related in a main scanning direction in the optical path between the 
image formation lens 21 between optical deflection equipment 7 and the image surface, and the 
photodetector 23 for horizontal synchronization detection. An outgoing radiation angle is changed in 
accordance with fluctuation of the wavelength by change of the temperature of the laser beam from the 
light source. By using the prism 27 to which the amount of location gaps and amount which are 
generated with an image formation lens are the same, and can shift the current beam position in the 
reverse sense direction according to the difference of wavelength When the reflector of optical 
deflection equipment 7 is the same angle of rotation, it can show the laser beam to which wavelength 
was changed by change of temperature to the same location on the detection side of the photodetector 
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for horizontal synchronization detection. 

[0140] For this reason, it becomes possible to set to 2 about 1/of gaps of the beginning location of the 
main scanning direction produced when it wrote out by the laser beam from which criteria wavelength 
and wavelength differ and timing shifted, and the main scanning direction location in the opposite side. 
[0141] Drawing 1 8 and drawing 19 are the schematic diagrams showing the gestalt of another operation 
of the multi-beam aligner shown in drawing 2 and drawing 3 . In addition, the multi-beam aligner shown 
in drawing 18 and drawing 19 replaces the mirror 25 for horizontal synchronization detection of the 
aligner shown in drawing 2 and drawing 3 with the diffraction grating explained below, since it removes 
the prism 27 shown in the aligner shown in drawing 2 and drawing 3 , gives the same sign to the same 
configuration, and omits detailed explanation. 

[0142] As shown in drawing 18 and drawing 19 , the diffraction grating (namely, laser beam directional 
change component) 29 is arranged in the optical path between 2nd lens 21b of the two image formation 
[ a set of] lens 21 of the deviation glory study system 9, and the photodetector 23 for horizontal 
synchronization detection. 

[0143] in addition, all the laser beams to which outgoing radiation of the diffraction grating 29 was 
carried out from 2nd lens 21b of a set of two lenses 21 face to the photodetector 23 for horizontal 
synchronization detection - as - the direction of vertical scanning - an inclination --**** — it gets 
down and sees from the normal to the flat surface of the whole grid to a main scanning direction, and an 
incident angle and an outgoing radiation angle have an opposite direction, and the angle to make 
becomes equal. In addition, the slot is formed in the direction parallel to the direction of vertical 
scanning, and the grid of a diffraction grating 29 is formed in the main scanning direction in the 
predetermined pitch explained below. Moreover, it shows a diffraction grating 29 to all laser beams by 
reflection towards the photodetector 23 for horizontal synchronization detection located in the 
equivalence image surface. 

[0144] delta y/delta lambda= 7.5x10-3 / 5= 1.5x10-3 since 7.5 micrometers of main scanning direction 
locations of a laser beam shown in the image surface shift whenever 5nm of wavelength of the laser 
beam emitted from the laser component which is the light source becomes long in a multi-beam aligner 
when not inserting a diffraction grating 29 as already explained using drawing 13 thru/or drawing 16 
(mm/nm) 
It becomes. 

[0145] Moreover, since there is wavelength made into the criteria of a laser beam by 680nm, it is 
lambda= 680x10-6, and is a serrate echelette grating as prepares a grid in the direction of vertical 
scanning, and parallel and the form of the cross section of the direction of a grid and the direction which 
intersects perpendicularly shows to drawing 19 as a class of diffraction grating 29. 
[0146] Hereafter, the property of the grid of a diffraction grating 29 is explained to a detail. 
[0147] In a diffraction grating 29, i.e., an echelette grating, if a and an incident angle are indicated to be 
psi and an angle of diffraction is indicated to be psi', when the direction of the reflected light on each 
front face of a slot and the diffracted light from the whole grid front face is in agreement in a lattice 
constant when the parallel flux of light carries out incidence to a diffraction grating 29, the rate of the 
diffracted light serves as max (when set to psi+psi -2thetab). Moreover, if the angle (angle of deviation) 
which incident light and the diffracted light make is made into (psi-psi'), in case angle thetab of a slant 
face and the flat-surface section of a grid 29 to make fills (11) types shown below, it can make 
diffraction efficiency max. 

thetab=arcsin (lambda/(2a)/cos (psi-psi') {12)) (1 1). It is here, 
mA= (s I nV+s i n?' ) a 

&*:U m=±l> ±2 

(1 2) 

********** and (12) types - differentiating - angular dispersion deltapsi'/deltalambda -- 
deltapsiVdeltalambda =l/a (l-(m lambda/a) (-sinpsi) 2) (1/2) ( ) (13) It asks. 
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[0148] A diffraction grating 29 is hereafter removed like the time of using prism 27, each of the location 
as for which the laser beam of wavelength lambda carries out incidence, and the location as for which 
the laser beam of wavelength lambda+delta lambda carries out incidence is calculated in the detection 
side of the photodetector 23 for horizontal synchronization detection from the property of each lens 21a 
and 21b of a set of two lenses 21, and it is ysns about the result. If ysns+deltay, it can ask for delta 
y/delta lambda. 

[0149] if distance between a diffraction grating 29 and the photodetector 23 for horizontal 
synchronization detection is set to D here deltay/deltalambda — DxdeltapsiVdeltalambda a [ =-Dxl / ] 
(l-(m lambda/a) (- sinpsi) 2) (1/2) () (14) Fluctuation of the laser beam location in a set of two lenses at 
the time of changing the wavelength lambda of a laser beam to lambda+delta lambda is cancellable by 
setting up the configuration and insertion point of a diffraction grating 29 so that it may be satisfied. In 
addition, psi is called for by (15) types shown below. 

psi- arcsin (m lambda/a) (** (1- (D2/(deltay/deltalambda)2 a2)) (1/2)) (15) It can ask. 

[0150] Hereafter, based on (15) types, a, m, D, and psi are set up and psi' is asked for theta[ from (1 1) 

types ] b from this psi and (12) types, respectively. In addition, psi', 
=a r c s 1 n ( (mA/a) - s I nT) 

(16) 

It is expressed in writing. 

[0151] Below, local include-angle thetab of the plane of incidence of the distance of the diffraction 
grating 29 and the photodetector 23 for horizontal synchronization detection which were optimized from 
the result of ray tracing by computer simulation, the incident angle to a diffraction grating 29, the 
outgoing radiation angle from a diffraction grating 29, and a diffraction grating 29 is shown in Table 5. 
[0152] 
[Table 5] 
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As explained above, even if it uses a diffraction grating 29, it can prevent that the location where it 
originates in dispersion in the luminescence wavelength accompanying change of the mutual 
temperature of light source 3Ya, 3Yb and 3Ma, 3Mb(s) and 3calcium, 3Cb(s) and 3Ba(s), and 3Bb(s), 
and each laser beam is projected on the image surface at the time of the same deflection angle shifts to a 
main scanning direction. 

[0153] Namely, it is related in a main scanning direction in the optical path between the image formation 
lens 21 between optical deflection equipment 7 and the image surface, and the photodetector 23 for 
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horizontal synchronization detection. An outgoing radiation angle is changed in accordance with 
fluctuation of the wavelength by change of the temperature of the laser beam from the light source. By 
using the diffraction grating 29 to which the amount of location gaps and amount which are generated 
with an image formation lens are the same, and can shift the current beam position in the reverse sense 
direction according to the difference of wavelength When the reflector of optical deflection equipment 7 
is the same angle of rotation, it can show the laser beam to which wavelength was changed by change of 
temperature to the same location on the detection side of the photodetector for horizontal 
synchronization detection. 

[0154] For this reason, it becomes possible to set to 2 about 1/of gaps of the beginning location of the 
main scanning direction produced when it wrote out by the laser beam from which criteria wavelength 
and wavelength differ and timing shifted, and the main scanning direction location in the opposite side. 
[0155] 

[Effect of the Invention] As explained above, the multi-beam aligner of this invention In the optical path 
between the image formation lens 21 between optical deflection equipment 7 and the image surface, and 
the photodetector 23 for horizontal synchronization detection, it is related in a main scanning direction. 
An outgoing radiation angle is changed in accordance with fluctuation of the wavelength by change of 
the temperature of the laser beam from the light source. By using the prism 27 to which the amount of 
location gaps and amount which are generated with an image formation lens are the same, and can shift 
the current beam position in the reverse sense direction according to the difference of wavelength When 
the reflector of optical deflection equipment 7 is the same angle of rotation, it can show the laser beam 
to which wavelength was changed by change of temperature to the same location on the detection side 
of the photodetector for horizontal synchronization detection. 

[0156] Moreover, the multi-beam aligner of this invention is related in a main scanning direction in the 
optical path between the image formation lens 21 between optical deflection equipment 7 and the image 
surface, and the photodetector 23 for horizontal synchronization detection. An outgoing radiation angle 
is changed in accordance with fluctuation of the wavelength by change of the temperature of the laser 
beam from the light source. By using the diffraction grating 29 to which the amount of location gaps and 
amount which are generated with an image formation lens are the same, and can shift the current beam 
position in the reverse sense direction according to the difference of wavelength When the reflector of 
optical deflection equipment 7 is the same angle of rotation, it can show the laser beam to which 
wavelength was changed by change of temperature to the same location on the detection side of the 
photodetector for horizontal synchronization detection. 

[0157] Thereby, a gap of the location of the main scanning direction of a laser beam can be reduced in 
general to one half in beginning criteria and the opposite side. 

[0158] Therefore, high-speed image formation equipment without dotage and a blot of the profile of the 
color picture formation equipment which can offer a color picture without a color gap, and a line 
drawing can be offered. 

[0159] In addition, since the number of deviation equipments is one, the magnitude of equipment is 
reduced. 



[Translation done.] 
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